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MNOSICHUTEJIBHAS 3AITUCKA

[Tpu pa3paboTKe IporpaMMBl 1o OMOJIOTHH TEOPETHUYECKYIO OCHOBY JUISL ONIPEEIICHHS TTOAX0/I0B
K (hOPMUPOBAHMIO COJEPKAHUS YUIEOHOTO mpenMeTa «BHOIOT s COCTaBHIIN: KOHIENTYaJIbHbIC
nonoxenuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH Li€NieH, CoJlepKaHUs, PpPe3yJIbTaTOB
o0OydeHus U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 0OIIUX LEsIX U
INPUHIINIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbl CpeTHEro oOIiero
oOpazoBanusi B Poccuiickoii @enepanuu, a Takke HOJOXKeHUs o crneuuduxe Ouonoruu, eé
3HAYEHUM B I[IO3HAHUM >KUBOM MNPUPOABI M 00ECIEYEHHH CYIIECTBOBAHHUS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TOJIOKEHUSM, OIpEesieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Ouosoruu TA€T TPEICTaBICHHE O MesX, 00 oOmiel crpareruw oOydeHUs,
BOCIIUTAaHUSI W Pa3BUTHUS, OOYyYalOIUXCs CpeAcTBaMu YydeOHoro mpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue 0
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCJIeIOBATebHOCTh M3yUeHUsl yueOHOro marepuana C
y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, IOTUKH 00pa3oBaTeIbLHOrO Mpollecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroIXCs.

B nporpammMe mo OMOJOTHH TaKKe YUYHTHIBAIOTCS TPEOOBaHMSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M MPEIMETHBIM pe3yJibTaTaM O0y4eHHUs B ()OPMHUPOBAHUN OCHOBHBIX BUIOB
y4eOHO-TI03HABATEILHON JICATEIIbHOCTH/yUeOHBIX JEHCTBHIA, OOYYaroIUXCS IO OCBOCHHIO
CoJiepKaHusl OMOJIOTUIECKOTO 00pa30BaHMUS.

B mnporpamme mno Owomormu (10—11 kmaccel, 0a30BbBIi ypOBEHb) pealu30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3y4YeHUM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh Ha Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHUS,
OpeACTaBIeHUH O 370pOBOM oO0pa3e KM3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karomien
npupoaHoil cpene. IlosToMy Hapsiay ¢ u3ydeHHEM OOIIEOMOJIOTMYECKHX TEOPHM, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAONINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHOJIOTUM YJIEJIEHO BHUMAaHHE HCIOJIB30BAHUIO MOIYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKM3HU ISl PEIICHUS MPUKIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKH LeIeco00pa3HOro MOBEACHUS B OKpPY’Kalolled MpUpoAHO#l cpene,
aHaM3a BIMSHUSA XO3AHCTBEHHOHM JIE€ATENBPHOCTH YEJNOBEKAa Ha COCTOSHHE IPHUPOIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCWJIEHHE BHUMaHMSA K NPUKIAJHOW HAINPaBICHHOCTH Yy4eOHOTO
npeamera «BHONOTHS MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIS pEIICHUs
OJTHOW M3 aKTyalIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask Mperoiaraet
dopmupoBaHre y OOYYarOIIUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero o0Opa3oBaHMs 3aHMMaeT BaxkHoe Mecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOydalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MHpa,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KHMBOW TNPHPOJBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
’KU3HU, SKOJIOTUYECKOTO MBIIIJIEHHS], IEGHHOCTHOTO OTHOILIEHUS K )KHUBOU MPUPOJIE U YETOBEKY.
bonbuioe 3HaueHre OMONOTUS MMEET TAaKXKe ISl PEUICHHs] BOCIHUTATENbHBIX M Pa3BUBAIOIINX
3amay cpeaHero oOmiero oOpa3oBaHMs, COIMANM3AIMK oOydarommxcs. M3ydenue Ouonoruu



o0ecrieunBaeT yciaoBHUA i1 (OPMHUPOBAHMS HHTEIUIEKTYyalbHBIX, KOMMYHHUKAI[MOHHBIX U
UH(POPMALIMOHHBIX  HABBIKOB,  OCTETUYECKOH  KYJIbTYphl, CIIOCOOCTBYET  MHTETpaluu
OMOJIOTMYECKUX 3HAHUU C INPEICTABICHUAMM M3 IPYTHX Y4YEOHBIX NPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazBanHble MOJTOKEHUS O NPEAHA3HAYCHUH y4eOHOTO MpeaMeTa
«buonorus» cocraBUIM OCHOBY JUISL ONPENEICHUS MOAXOJ0B K OTOOPY M CTPYKTYPHUPOBAHHUIO
€ro co/iep’KaHusl, IPEICTaBICHHOTO B IIpOrpaMMe Mo OMOJIOTHH.

O100p conepxkanus ydeOHoOro mpeamera «buosorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
HO3ULUH KyJIBTYpOCOOOPa3HOro MOAX0Ja, B COOTBETCTBHM C KOTOPBIM OOyYaroIIMecs: AOJKHBI
OCBOMUTb 3HAHMS M YMEHMs, 3HauUuMble i1 (pOopMUpOBaHUs OOIIEH KyJIbTyphl, ONpeAesstoIne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeW NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KU3HU U MPAKTUUECKOU naesTenbHocTh. Oco0oe MECTO B 3TOM cuUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpbIE CIy’)KaT OCHOBOM uid  (OpMHUpPOBaHUS
IPEJICTaBICHUA O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHE MuUpa M IEHHOCTHBIX
OpHUEHTALUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aMK OMOJIOrMYECKOro 00pa3oBaHusl.
CrpykTypupoBaHME COJepKaHus y4deOHOro Marepuajga B IporpamMme 1o OHOIOTUU
OCYILECTBJICHO C Y4€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUH 00 OTIMYUTENILHBIX 0COOEHHOCTSIX
KUBOW HpPUPOJBI, O €€ ypOBHEBOM OpraHu3alMM M 3BOJIIOLMU. B COOTBETCTBUM C 3TUM B
CTPYKType y4deOHOro mpeamMeTa «bHONOrus» BbBIIENEHBI CIEAYIOIMINE COACpKaTeIbHbIC JTHHHM:
«buonorus kak Hayka. Meroabl HaydyHOro mo3HaHus», «Kierka kak OMosoruyeckas CUCTEMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cuctema U MHOroo0pasue OpraHMuecKoro Mupay,
«OBOJIIOLIMS )KUBOH MPUPOABD», « IKOCUCTEMBI U IPUCYILIHE UM 3aKOHOMEPHOCTIY.

Ilenp wu3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJIeHHE
00yyaromyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi >HUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHHUH MCII0Ib30BaTh 3TU 3HAHUS Ui TPAMOTHBIX IEHCTBUI B
OTHOILIEHHH O0BEKTOB )KMBOM MPHUPOJIBI U PEIICHUS PAa3IMUHBIX )KU3HEHHBIX IPOOIEeM.
JocTiwkenne 1enu u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM  ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYaIOUUMUCS CHCTEMbl 3HAaHUM O OMOJIOTMYECKHUX TEOPUSIX, YUEHMSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWIaX, CIyXalluX OCHOBOM g  (opMuUpOBaHUs
IPEJICTAaBICHU O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAay4YHOIO I103HaHUf,
CTPOCHUHU, MHOT000pa3sMM M OCOOCHHOCTAX >KHBBIX CHUCTEM pa3HOTO YpPOBHS OpraHU3alLluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

dopmupoBaHne Yy OOy4aroIMXCS MO3HABATENbHBIX, MHTEIJIEKTYAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMyTSIX Pa3BUTHS B OMOJIOTMM HAYUYHBIX B3IJIAJIOB,
ueH 1 MOJIX00B K U3yUEHHIO KUBBIX CICTEM Pa3HOTO YPOBHS OpraHHU3aliy;

CTaHOBJIEHHE y oOyuaromuxcs oOmeil KyJabTyphl, (GYyHKIMOHAIBLHOW TI'PaMOTHOCTH, pa3BUTHE
YMEHHI OOBSACHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA KMBOW MPUPOJIBI HA OCHOBAHUU
3HAHUU U OIBITA, OJYUYEHHBIX MPU U3yUYE€HUU OMOJIOTHH;

(dopmupoBaHue y 00yUaroMUXCsl YMEHUH WILTIOCTPUPOBATh 3HAaU€HUE OMOJIOTHYECKUX 3HAHUH B
IIPAKTUYECKON NEATENBHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTHHI U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMUSA YEJIOBEKOM KMBOW TPHPOJIBI,
HE00X0IMMOCTH OEpEKHOr0 OTHOUIEHUS K HEH, COOMIOIEHUS] ITUYECKUX HOPM IIPU NIPOBEACHUN
OMOJIOrNYECKUX HCCIIEJOBAHUM;

OCO3HaHME LEHHOCTH OMOJIOTMYECKMX 3HAaHWHA JJI TIOBBIIIEHHUS YPOBHS SKOJIOTMYECKOH
KYyJIBTYpPBI, 17151 JOPMUPOBAHUS HAYyUHOTO MUPOBO33PEHUS;



NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUW W YMEHUl B TOBCEIHEBHON JKU3HU JJS OLEHKU

MOCJIECTBUI CBOEU JEATEIILHOCTH IO OTHOIICHUIO K OKpYXaroIel cpeae, COOCTBEHHOMY

3JI0pOBBIO, 000CHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmero obpasoBanusi «buonorus», m3yuaemas Ha 0a30BOM YpPOBHE,

SBIISICTCA O0SI3aTENbHBIM yUEOHBIM NPEAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIacTH

«EcTecTBEeHHO-HAYYHbIE IPEIMETHD).

Jns uzyuyenus 6uosjoruu Ha 0a30BOM YPOBHE CpeAHEro o0Iiero odpa3oBaHHs OTBOIUTCS 68

yacoB: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 gac B Henemio).
COILEPKAHUE OBYYEHUSA

10 KJIIACC

Tema 1. Bnosorus kak Hayka.

buonornss xak Hayka. CBsi3b OHMOJIOTMUM C OOIIECTBEHHBIMH, TEXHHUUYECKUMH H JPYTHMH

€CTeCTBEHHBIMH HayKamu, (uiocoduei, 3THKOH, ACTETUKOW W mpaBoM. Ponb Ouonoruu B

dbopMUPOBaHUN COBPEMEHHOM Hay4YHOH KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHMS KUBOW MpUPOIBI (HAOIIOAEHHE, SKCIEPUMEHT, OMHCAaHHUEe, H3MEpPEHUe,

KJ1accu(uKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

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

Tabmuubl 1 cxembl: «MeTOABI TO3HAHUS KUBOU TIPUPOIBI».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[Ipaktuyeckas pabdora Ne 1. «Mcmonmp3oBaHME pPAa3IMYHBIX METOAOB TIPU  HM3YyYCHHHU

OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OPraHU3AL M.

JKusele cuctemsl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus: 6uonoruu. OTaudne KHUBBIX CUCTEM OT

HEOPraHUYECKON MPUPOBI.

CaoiicTBa OmocucTeM M MX pazHooOpasue. YPOBHU OpraHM3aLUU OMOCHCTEM: MOJIEKYJISPHBIH,

KJICTOYHEIH, TKaHEBEIH, OpraHu3MEHHBIH, MOMYJISIIHOHHO-BUI0BOM, 3KOCHCTEMHBII

(OuoreonieHoTHYECKUIT), OHOChHEPHBIN.

JdemoHcTpaumuu:

Tabmune! u cxeMbl: « OCHOBHBIE TPU3HAKY JKU3HW», «YPOBHU OpraHU3aLMH KUBOM MPUPOIBI».

O6opynoBanue: moaens monekynbl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJICTKH.

XHUMHUYECKUH COCTAB KJIETKH. XUMUYECKUE DJIEMEHTBI: MAaKPOIJIEMEHTHI, MUKPOJIEMEHTHL. Bona

Y MUHEpAJIbHBIE BEIIECTBA.

@OYHKIMH BOJbI U MUHEpaIbHBIX BeleCTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CocraB u crtpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMeEpHI OenkoB. HesameHumbie u

3aMEHHUMbIE aMHHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB. YPOBHM CTPYKTYypbl O€IKOBOI

MOJIEKYJbl (TIepBUYHAsi, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE

cBoiicTBa OenkoB. buosnoruueckue GpyHKIUN OEIKOB.

depmeHTl — Ouosornyeckue Karanuzaropel. CrTpoeHue ¢(epMeHTa: aKTUBHBIA IEHTP,

cyocrpatHas  crnenuduuHoct. Kodepmentsl. Buramuubl.  OTtnuuus  QepMeHTOB  OT

HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBonpl: MOHOcaxapuabl (TJIIOKO3a, pubo3a W Ae30KcuprOo03a), aucaxapubl (caxaposa,

JAaKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IeJUI0Io3a). buonornyeckue (GyHKIUH

YIJIEBOJIOB.



Jlunuaer: Tpurmuuepuapl, docdomumuabl, crepounbl. ['mapodunsHO-THIPOPOOHBIE CBOWMCTBA.
Buonornueckue ¢pynkimu aunuaos. CpaBHEHHE YTIIEBOJIOB, OSIIKOB U JIMITUI0B KaK HCTOYHUKOB
SHEPIHUH.

Hyxnennosele xuciorel: JJHK u PHK. Hykieotuasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne m ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[{utonorus — Hayka o kjeTke. Kietounast Teopus — npuMep B3auMoOJEeHCTBUSA Hael U (aKTOB B
Hay4YHOM I[TO3HAHUU. MeTObl U3yUEHHUsI KIETKU.

Knerka kak menmoctHas xuBas cuctema. OOIiuMe MpU3HAKK KIIETOK: 3aMKHYyTas HapysKHas
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tumbl  KJIETOK:  JyKapuHOTHYecKas W mpokapuoThueckas. (OcoOEHHOCTH  CTPOCHHUS
poKapruoTuueckon kieTku. Kietounas crenka 6akrepuii. CTpoeHHE 3yKapuOTHYECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KIJIETOYHAs CTEHKa, TJIUKOKAJIUKC, WX (DYHKIHU.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranousl kinetku: DIIC, anmapar ['onpmku, nuzocomsl. [lonmyaBToHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IutacTuibl. [IpoucxoxaeHue MHUTOXOHAPUNA W IUIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBIA EHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKU. DYHKIIUU OpPraHOMIOB KJIETKU. BKiItoueHwus.

SAnpo — perynsatopHblii LeHTp KieTku. CTpoeHue siapa: saepHas 000J0uyKa, KapuoIulazMma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JleMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lneiaen, P. Bupxos, x. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panknusn, K. M. bap.

Huarpammsl: «Pacnpenenenne XUMHUUECKUX JIEMEHTOB B HEXXUBOU Mpupoje», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmune! u cxemsl: «llepuoanueckas Tabina XUMUYECKUX JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbI
Boib», «buocunTes Oenka», «CrtpoeHue Modekynbl Oenka», «CtpoeHue depmeHTaY,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst ATDy», «CtpoeHne 3ykapruoTHYECKON
KJIeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», « CTpOSHHE siApa KIETKUY, « YTIIEBOIABIY, «JIUMuUIbn).
OOopynoBaHue: CBETOBOM MHKpPOCKONI, OOOpyAOBaHUE [UIi IIPOBEAEHUs HAOIIOIEHMI,
U3MEpPEHU, IKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, KUBOTHBIX W OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaboparopHas pabota Ne 1. «M3yueHue kaTaauTHUYECKONH aKTUBHOCTU (PepMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTaaasbl)y.

JlaboparopHuas pabota Ne 2. «M3yueHne cTpOCHUS KIETOK PACTEHUH, )KUBOTHBIX U OaKTEpUid TIOJT
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u X OIMHUCAHUEN.

Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BeIIECTB, WJIM METAa0O0JU3M. ACCHMIUIAIUSA (IUIACTUYSCKUA OOMEH) M JAMCCHUMUIISIUS
(oHEepreTH4ecKuii OOMEH) — JBE CTOPOHBI €IMHOTO Tpolecca Meradonu3ma. Poib 3akoHOB
COXpPaHEHHUS BELIECTB U SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpOGHBIN U TeTepoTpodHBIA. Posib hepMEeHTOB B 0OMEHE BEIIECTB
Y IIPEBPAILIEHUH SHEPTUH B KIIETKE.



®dotocunre3. CBeroBas u TeMHOBas (a3el  QorocuHTe3a. Peaknum  doTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHA.
XeMocHuHTe3. XeMOCUHTE3UPYIoLe OakTepuu. 3Hau€HUE XEMOCUHTE3a JUIs )KU3HU Ha 3eMJle.
OHepreTuyecknii OOMEeH B KJeTKe. PaciiensieHue BemecTB, BBIACICHHE M aKKyMYJIHpPOBaHHE
SHEPruu B KJIETKE. JTambl JHEpreTuyeckoro obOmena. [nmkonu3. bpoxkeHue W ero BHIBL.
Kucnoponnoe okucienue, wid KiIeTouyHoe abixanue. OkuciautelbHoe (GochopuiimpoBaHue.
D¢ hHEeKTUBHOCTh YIHEPTETUISCKOTO OOMEHA.

Peakun matpuunoro cuntesa. ['enernueckas nadopmanusa u JJHK. Peanuzamnus renernueckoit
uHpopMalUK B KJIETKe. | eHeTWdeckwii KOA W ero cBOHCTBA. TpaHCKPUIIUS — MaTPUYHBIHA
cuate3 PHK. Tpancmsauus - OuwocuHTe3 Oenka. Dtambl TpaHciasiuuu. KonmupoBaHue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl sxu3an — Bupychl. Vctopus otkpbeiTas BupycoB (. W. VMBaHOBCKHMiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO IUKIa BHpPYcoB. bakrepuodaru. bone3snu pacreHui,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc mmmynonedunura yenoseka (BIUY) —
Bo30ynutens CIIM/la. OOparnas TpaHCKpUIIMs, peBepraza W wuHTerpasa. llpodunaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JleMoHCTpanum:

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

Tabmumer 1 cxembl: «Tumbl mutanusy, «Metabomu3my, «MUTOXOHAPUSIY, «DHEPTETHUSCKUN
obMen», «Xioporutact, «®otocuntesy, «Ctpoenue JJHK», «Crpoenre u pyHKIIMOHUPOBAaHNE
reHa», «Cunre3 Oenka», «I'eHermueckuil kon», «Bupyce», «bakrepuodarny, «Ctpoenue u
*u3HeHHbIH 1uki Bupyca CII1/]a, 6axtepuodara», «Perukarnus JJHK».

Ob6opynoBanue: Moaenu-aniuinkanuu «Y asoenue JJHK u tpanckpunuus», «buocunres 6enka,
«Ctpoenue knetkn», moaens crpykrypst JHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1wk, WM JKU3HEHHBIM wnuka kietku. HWMHrepdaza u  mwuros. Ilpormeccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. J[MIIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xierkn — muto3. Craguu muto3a. IIporecchl, nmpoucxonsiue Ha pasHbIX CTaaHAX
MuUTO3a. brogorn4eckuii cMpICiI MUTO3a.

[Tporpammupyemasi ruO€sb KJIETKH — aronTo3.

@opMbl pa3MHOXKEHHS OpraHU3MOB: Oecronoe W MojoBoe. Buasl Oecrnonoro pasMHOKEHUS:
JIeJIeHNe HaJlBOE, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BET€TaTHBHOE
pa3MHO)KeHne. McKyCcCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIJIS CENEKIINH.
[TonoBoe pa3MHOKEHUE, €T0 OTIINYUS OT OECIONOrO.

Meiioz. Craguu Meiiosa. IIpoueccel, mpoucxoasiue Ha cTagusx Meio3a. [loBenenne xpomocom
B Mero3e. Kpoccunrosep. bruonornuecknii cMpIca ¥ 3HaU€HUE Me03a.

['ameTorenes — mporiecc 00pa3oBaHMS IMOJOBBIX KIETOK Yy JKUBOTHBIX. [loJIOBBIE >KENE3bI:
CEeMEHHUKU M sSu4YHUKH. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaro30uf,
SUIEKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTeHE3). DMOpHUOHAIBHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
SMOPHUOHAIBHOTO PAa3BUTHS Y MTO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYIISIHS, OPraHOTeHes.



[ToctamOproHanbHOE pa3BUTHE. THUMBI MOCTAIMOPHMOHAIBHOTO PA3BUTUSA: MPSAMOE, HEMpPAMOe
(mmumHOYHOE). BimsiHME cpelnbl Ha pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3LIBATH
BPOXKIAEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHE3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemMoHcTpanuu:

Tabmuupel u cxembl: «DOpMBbI Pa3MHOXKEHHSI OPraHU3MOBY», «J[BOIfHOE OIUIOJOTBOpPEHHE Y
LBETKOBBIX pacTeHui», «BererartuBHOe pa3MHOXKEHHUE pacTeHui», «Jlenenue KieTku
Oaxtepuii», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHHe XpoMOCOMb», «KIIETOUHBINH UK,
«Penmukanus THK», «Mutosy», «Menos», «lIpamoe u HenpsMmoe paszButue», «l'amerorenes y
MJICKOMUTAIOIINX U YeNloBeKa», « OCHOBHBIC CTaIUH OHTOTEHE3a).

OOGopyaoBaHue: MHKPOCKON, MHUKporpenaparsl  «CrepMaTo30uabl  MIIEKOIUTAIOIIETOY,
«itneknerka MiekonuTaruero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.
JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabora Ne 3. «HabmiomeHume MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpENapaTax».

JlaGopatopnast pabora Ne 4. «UM3yueHue CTpoeHUs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBeHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHeTuku. Mcrtopus pa3Butusi TeHETHUKUA. Poiib IIUTONIOTUM U SMOPHOJIOTHH B
CTAaHOBIICHUU TEHETUKU. BKiajg poccHiiCKUX U 3apyOeHBIX YUYEHBIX B PAa3BUTHE TEHETHKU.
MeToapl TeHETHKH (THOPUIONOTUYECKUH, IIMTOTEHETUYECKHUI, MOJEKYISIPHO-TEHETUYECKU).
OCHOBHBIE TEHETHUUYECKHE TOHATHS. ['eHeTuyeckas CHUMBOJIMKA, MCIOJb3yeMas B CXeMax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HAacle[OBaHUs MPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem. MoHorubpuaHoe
CKpelIMBaHMe. 3aKOH eUHO00pa3usi THOPUIOB MEPBOTO MOoKoJieHUs. [IpaBuiIo JOMUHUPOBAHUS.
3aKkoH pacmieryieHus npusHakoB. [umore3a uyuctoThl TameT. llomHoe W HemomHOE
JIOMUHUPOBAHUE.

Hurunbpumnoe CKpelIuBaHue. 3akOH  HE3aBHCHMOTO  HACIEOBaHUs  IPHU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHOPHUIHOTO CKPEIIMBaHMS. AHATU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHMS JIJIsI OMIPEIeICHHsI TEHOTUTIA OCOOU.
CuernneHHoe HacnenoBaHue nmpu3HakoB. Paborta T. Moprana mo cuenjaeHHOMY HAacCJIeOBAHHIO
reHoB. HapymieHue cuensieHust TeHOB B pe3yJibTaTe KPOCCUHTOBEpA.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka mnona. XpoMOCOMHOE ONpeAeieHrue Mojia. AYTOCOMBI W TIOJIOBBIE XPOMOCOMBI.
['omorameTHbie W TeTeporaMeTHBIE OpraHu3Mbl. HacimemoBanue NPU3HAKOB, CIEIMJICHHBIX C
MTOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTU: HEHACJEACTBEHHAs W HaclieJcTBeHHas. Poib cpensl B
HEHACIIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTEepPUCTUKA MOIUGPUKAIMOHHOW HW3MEHYMBOCTH.
Bapuaunonssiii psa v BapuanionHast kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIMOHHONW N3MEHUYUBOCTH.
HacnenctBeHHas, Wi FreHOTHITHYECKAs, H3MEHUYNBOCTE. KoMOMHATHBHAS M3MEHYHMBOCTEL. Metio3
U TO0JIOBOM Tpollecc — OCHOBa KOMOWHATUBHOM M3MEHYMBOCTH. MyTallMOHHas U3MEHYHBOCTb.
Knaccudukanmst myTaruii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIC. YacToTa M MPUYMHBI MYTaIlHil.



MyTtarennbsie GakTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHON m3MeHunBocty H. U.
Basuiiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TEHETUKM YEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYECKUN, OHOXUMHUYECKUH, MOJIEKYISIPHO-
reHetudecknuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJIHOT€HOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBennsie 3a0onieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C HACHEACTBEHHON  MpPeIpacloiokKeHHOCTHIO,
xpoMocomMHble Oone3nu. ComaTuueckue M TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPO(DUIAKTUKHA U JICYCHUS T€HETHICCKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTHUPOBAHUE. 3HAUEHHE MEAMIMHCKOW T€HETUKU B
MPEIOTBPANICHUH U JICYCHUH TeHETUICCKIX 3a00JIEBaHUI YETIOBEKa.

JleMoHCTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ge ®puz, C. C. YerBepuko, H. B. Tumodees-
PecoBckwnii, H. 1. BaBunos.

Tabmuie! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €T0 IIUTONeHETUYECKask OCHOBAY, «3aKOH
pacIiIerUieHusT M €ro IUTOreHeTHYeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumHoe
ckpemBanue», «LluTonmornyeckre OCHOBBI AWTHOPHIHOTO  CKpeHIMBaHUs», «Meio3y,
«B3aumoneiicTBUEe aNJIEIbHBIX TE€HOBY», «l'eHeTnueckue KapThl PACTEHHH, >XUBOTHBIX H
yenoBekay, «l'eHeTnka mnoja», «3aKOHOMEPHOCTH HAacl€OBAHUS, CLEIJIEHHOIO C II0JIOMY,
«KapuoTtunsl demoBeKa W IKUBOTHBIX», «Buasl wu3MeHunBocTH», «MoauduxanmonHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-dgakropay», «l'eHeTuka rpynmn KpoBu», «MyTallmoHHas
U3MEHYUBOCTHY.

O6opynoBanue: Moxaenu-anmiaukanuu  «MoHoruOpuaHoe — ckpermmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «Jurnbpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapatr «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACKHU Telna), repbapuit
«I"opox MOCEeBHOW.

JlabopaTopHble 1 NpaKkTHYeCKHEe PAdOThI:

JlaGopatopuast pabotra Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO
CKpEIIUBaHUS Y JPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «M3ydyenne MoAM(HUKAIIMOHHON H3MEHUMBOCTH, MOCTPOCHUE
BApPUAILIMOHHOTO Psi/1a ¥ BAPUALIUOHHON KPUBOI.

JlaboparopHas pabota Ne 7. « AHanu3 MyTanuil y 1po30(uisl Ha TOTOBBIX MUKpOTIpEnaparax».
[TpakTiaeckast pabota Ne 2. «CocTaBieHue U aHAIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak Hayka W MpolLecc. 3apOoXKICHHE CEeJIeKIUMUu W JnoMecthkanus. Yuenwe H. .
BaBuioBa 0 mEeHTpax NPOUCXOXIEHUS W MHOrooOpaswsi KyJbTYpHBIX pacTeHuiu. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, OPO/Ia, IIITaMM.

CoBpeMeHHBIE METONBI CeNeKIUU. MaccoBbIi W HWHAWBHUIYATbHBIM OTOOPBI B CENEKIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTepbepa. bIU3KopOICTBEHHOE CKpENIMBaHHEe — MHOPHUIMHT.
Yucras nuHusa. CkpemmuBaHMe YUCTBIX JuHUK. [erepo3uc, wuiam ruOpuUgHAsS CUIA.
Hepoxacreennoe ckpemmBanue — ayropuauHr. OtnanénHHas rubpuamzanmus U e€ yCIexw.
NckyccTBEeHHBI MyTareHe3 W MOJYyYeHUE MOJUILIOUI0B. J{OCTH)KEHUS CEJNEKIMU PaCTCHUH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHosoruss Kak oOTpacib NPOM3BOACTBA. ['€HHas WHXKEHEpUs. OTambl CO3JaHUS
pekomOunanTtHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wmxeHepus. Kierounsie



KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHni. KiioHnpoBaHue BBICOKONPOAYKTHBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OJKOJIOTHYECKHE M O3THYeckue mpodmemel. MO —
TeHETHYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. l1BaHoB.

Tabmuie! u cxeMbl: kapTa «LIeHTpbl TPOUCXOKACHUS U MHOTOOOpa3Hsl KyJIbTYPHBIX PacTEHUID,
«lTopoabpl AOMAMIHUX KUBOTHBIX», «CopTa KyJbTypHBIX pacTeHuil», «OtnanéHHas
rubpuanzamus», «Pabotel akagemuka M. @. HanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyupoBaHue U nepeHoc
TEHOB, XpPOMOCOM.

Ob6opynoBaHue: MyJISKH IJI0JJOB U KOPHEIUIOAOB AUKHUX (POPM M KYJIbTYPHBIX COPTOB PACTEHHIA,
rep6apuii «CenbCKOX03HCTBEHHBIE PACTCHHS.

JlabopaTopHble M NpakTHYeCKHEe PadoOThI:

Okckypeuss «OCHOBHBIE METOABl M JOCTHIKCHUS CEJICKIIMM PACTeHWH M IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIHUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO035IUCTBO, 1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHUS IBOJIIOIIMOHHONW TEOPUU. DBOJIIOIMOHHAS TEOPUS M €€ MECTO B
Ouonoruu. BiysHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U APYTUX HAYK.
CuzerenbcTBa 3Bomonuu. [laneoHTomornyeckue: Mocie0BaTebHOCT IMOSIBJICHUSI BHJIOB B
NAJICOHTOJIOTUYECKOM JieTonucu, mnepexogHsle (opmbl. buoreorpaduueckue: cxoAcTBO H
paznuuue ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBA M pa3inyMsi SMOPHOHOB pa3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbBIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomtonmonHas Teopus Y. Jlapsuna. [Ipennocbuiku BOSHMKHOBEHMS AapBUHM3MA. J[BHXKyIne
CWJIBI JBOJIIOLIMM BUAOB 1O JlapBuHy (M30BITOYHOE pPa3sMHOXXEHUE IPU OTrPaHUYEHHOCTU
pecypcoB, HeolnpeaenEéHHas U3MEHYMBOCTh, 00pbh0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).
Cunternyeckas Teopust 3Bosonun (CTI) 1 e€ 0OCHOBHBIE TOJOKEHHUS.

MuxkposBomtonus. [lomynanusa kak eIMHUIA BUAA U IBOJIIOLIUN.

JBwxymue cuibl ((pakTopbl) SBOMIOLMU BUIOB B Npupoae. MyTalMoOHHBIA Mpolece Hu
KOMOWHATUBHAs HM3MEHYMBOCTh. [lomynsnuoHHble BOJHBI U JApeid renoB. Mzomsmus u
MUTpaIus.

EctectBeHHbII1 0TOOp — Hanpapisonuil ¢pakTop 3Bosounn. opMbl ecTeCTBEHHOTO 0TOOpAa.
[Tprcrioco0neHHOCTh OpraHU3MOB KakK pe3yJjbTaT 3Bojtouuu. IIpumepsl mpucrnocoOieHuit y
OpraHu3MoB. ApoMOp(O3bl U UAN0AAATITALIUH.

Bun wu BunooOpazoBanue. Kputepun Buma. OcHoBHble (OPMBI  BHI000pa30BaHMS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MakposBomtors.  PopMmbl  HBOMIONUM:  (UIETHYECKas,, JUBEPreHTHas, KOHBEpPIreHTHasd,
napaiensHas. HeoGpatumocTs 3BoMoNMy.

[IpoucxoxaeHre OT HecHelUaln3upOBaHHBIX IpenkoB. [Iporpeccupyromas crnenuanu3anus.
AnanTtuBHas paguanusi.

JdemoHcTpanuu:



[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkenb,
@®. Mrosuiep, A. H. Cesep1ios.

Tabmunel u cxembl: «Pa3BUTHE OpPraHMYECKOTO MUpa HA 3emiie», «3apOoJIbIIN MO3BOHOYHBIX
KUBOTHBIXY», «ApxeonTepukcy, «DopMbl 60pPHOBI 3a CyIIECTBOBaHHE», «ECTECTBEHHBINH 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHuil», «MHorooOpasue mOpoa >KUBOTHBIX», «llomymsamum»,
«MyTaloHHas U3MEHUUBOCTBY, «Apomopdo3bl», «Mauoananranuny, «O0mas aerenepanus»,
«JIBmxymue cuisl 3Bomonuny, «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «bopnda
3a CyILIECTBOBaHUEY, «IIpucnocobieHHOCTH OpPraHU3MOBY, «I"eorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOTHUECKOe BH1000pa30BaHHE.

O6opynoBaHHe: KOJIIEKIMS HACEKOMBIX C PA3IMYHBIMH THUIIAMH OKpPAcKd, HAOOp IUIONOB U
ceMsiH, KosuteKiusi «IIpuMepsl 3aIUTHBIX MPUCTIOCOOICHUH Y KUBOTHBIX», MOJIeTh «OCHOBHBIE
HaIlpaBJICHUs YBOJTIOLUNY, 00bEMHAs MOieNIb «CTpOEHHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).
buoreorpadudeckas kapra Mupa, KOJUIEKIUsS «POpMBI COXPaHHOCTH UCKOTIACMBIX KUBOTHBIX U
pacTeHui», mMonaenp ammiukanusa «llepekpéct xpomocom», BiaxkHble mpenapaTtsl «Pa3Burue
HaceKkoMoroy, «Pa3Burtue msarymku», Mukponpemnapar «/poszoduna» (Hopma, mytauuu (Gpopmbl
KPBUIBEB U OKPACKHU TeJa).

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaboparopHas padota Ne 1. «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
Jlaboparopras padora Ne 2. «Omnucanue MpUCIOCOOICHHOCTH OpraHu3Ma M €€ OTHOCUTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHayuHble NpeACTaBICHUS O 3apOKACHUM KU3HU. HayuHble TMIOTe3bl BO3SHUKHOBEHMS KU3HU
Ha 3emie: a0uoreHe3 W MaHCHepMus. XHUMHUYECKas »HBOMIONHSA. AOHOT€HHBI CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKOH 3BOMIONMKN. HauanpHble Tanmsl Ouonorunueckoit sBomoornuu. ['unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKU. [lepBhie KIETKU U HX
sBOTIOIMA. DOPMHUPOBAHNUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3num Ha 3emuie mo spam u nepuoaam. Katapxei. Apxeickas U mpoTEepO30MCKas IPHI.
[Taneo3oiickas spa u €€ MEpHOIbI: KEeMOPUNCKHI, OPJOBUKCKUHN, CHITYPUHUCKHMA, TEBOHCKHIM,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30lickas 5pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUI, MEIIOBO.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIOTEHOBBIH.
XapakTepucTuka KIMMarta W TE€OJOTMYECKUX MpouneccoB. (OCHOBHBIE ATambl 3BOJIIOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
paciBeT U BBIMUPaHUE TPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro MHpa Kak oTpaxkeHue »5Bojonuu. OCHOBHBIE CHCTEMATHYECKHE
TPYIIITBI OPTaHU3MOB.

DBOJIONMS YeJIOBEKA. AHTPOIIONOTHS KaK HayKa. Pa3BUTHE TIPEACTABICHHUN O MPOUCXOKICHUU
yesioBeka. MeToabl u3ydeHusi aHTpornorene3a. CxoAcTBa M pas3iinyusl YEJIOBEKa U KUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YETOBEKa.

JBuxytue cunsl (hakTopbl) aHTpororeHesza. HacneacTBeHHass U3MEHUMBOCTh M €CTECTBEHHBIIM
ot6op. ObmecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYIUI TPY/la, MBIIIIICHUE, PEYb.
OCHOBHBIE CTaJIMM M BETBU HBOJIFOLIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymensii, YenoBek
npsAMoxonsauuii, YemoBek HeaHIepTadbCckuid, YenmoBek pa3ymHbId. Haxonku uckomaeMbIx
OCTaTKOB, BpeMsI CyIIECTBOBaHUS, 00JIaCTh pacHpoCTpaHEHUs, 00HEM TOJIOBHOTO Mo3ra, o0pas
KU3HU, OPYIUSL.



Yenoseueckne packl. OCHOBHBIC OONBIIME pachl: €BPOINEOWIHAs (EBpa3Wiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAsA  (a3uaTcKOo-aMepuKaHckas). YUeptsl
OpUCIOCOOJICHHOCTH TPEACTABUTENICH UEeNOBEYECKUX pac K YCIOBUSAM CYLIECTBOBAHMSL.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. Ilactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmue! u cxembl: «Bo3nukHoBeHue COIHEYHOU CUCTEMBD», «Pa3BUTHE OPraHNYecKOro MUpay,
«PacturenpHas kietka», «KuBoTHas kietkay, «I[Ipokapumornueckas kierka», «CoBpeMeHHas
CHUCTeMa OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMUYECKHMX YEPT CTPOEHHUS 4YeNOBeKa U
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTHYECKUX HAXOJOK IPEIKOB
COBPEMEHHOI0O 4YeJIOBEKay, «lpeBHeuniue roan», «lpesHue moan», «llepseie coBpeMeHHbIE
moan», «UenoBedyeckue pach».

Ob6opynoBanue:  Mymspku — «lIpoucxoxnenue — yenoBeka»  (OIOCTBI  aBCTpAJONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblia, KPOMAaHbOHIIA), CICHKUA WIK M300pakeHHs KaMEHHBIX Opyaui
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebia), reoXpoHoJoruyeckas Tadnuia,
KoJuTeKIus «@opMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PACTECHHUI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

[Ipaktuueckas pabora Ne 1. «M3yueHue HCKOMaeMbIX OCTAaTKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIASAX).

OKCcKypeusi «OBOJIIOLMST OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyYHbBIH WU
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYKalIas cpeaa.

DKOJIOTHSl KaK Hayka. 3aJadd M pa3/elibl SKOJOTMU. METOobl 3KOJIOTMYEeCKUX HUCCIEIOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJHAs, Ha3eMHO-BO3AYIIHAs, MOYBEHHAs,
BHYTpUOpPTraHU3MEHHAsI.

Oxonorudeckue (daktopel. Kriaccubukamus sSkogoruueckux  (PaxTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTMYECKUX (PAaKTOPOB HAa OPraHU3MBI.
AOuoTtuyeckue ¢GakTOphl: CBET, TeMIeparypa, BIaxHocTh. Poronepuoausm. [Ipucrnocobnenus
OpraHU3MOB K JIEWCTBUIO a0MoTHYeCKUX (pakTopoB. buonoruueckne puTmsl.

buotnueckue dakropbl. Buasl 6MOTHYECKHX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XHUIIHUYECTBO,
cuMOuno3 u ero ¢popmsl. [Tapasutusm, Koomneparus, MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaXJIeOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHE OMOTHYECKHUX B3aMMOJAEHCTBHM s
CYLIECTBOBaHMS OPraHU3MOB B IPUPOIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKH  momyisuuu. OCHOBHbIE — IOKa3aTeNu  MOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, HPUPOCT, MuUrpauus. JuHamuka
YHUCIIEHHOCTH MOIMYJISIINU U €€ peryJsiusl.

JdemoHcTpauuu:

[Toptpetsi: A. 'ymbonpar, K. @. Pynse, O. I'ekkenb.

Tabmuer u cxembl: kapta «llpupomubsie 30HBI 3emnm», «Cpeasl OOMTaHHUS OPTraHU3MOBY,
«Doronepuonuzmy, «llonmymsum», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH MOMYJSLUU
uH}y30pun-Tyhenbkm», «llumensie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopatopnast pabora Ne 3. «Mopdonorudeckue OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MECT
oOUTaHUN.

JlaGopaTtopHnas pabota Ne 4. «BnusiHrEe cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.



[TpakTuueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISAIUA Pa3HBIX BUIOB PACTCHUM.

Tema 4. CooOmecTBa U IK0JIOTHYECKHE CHCTEMBbI.

Coo0miecTBo opraHu3MoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBs3U B OHOIIEHO3E.

Dkonorudeckue cucreMbl (3kocuctembl). [loHsTHE 00 »JKOCHCTEeME U OHOTreOoIeHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTbHI, pPEIYLEHTHI.
KpyroBopot BemiecTB M MOTOK SHEPrUM B IKOocHcTeMe. Tpoduueckue (IMUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTead 3KOCUCTEMBI: Ouomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPAMUAbL: MPOAYKLHH, UYUCICHHOCTH, Ouomaccel. CBoOMCTBa
IKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALN, pa3BuTue. CyKIeccus.

[IpuposnHblE SKOCUCTEMBI. OJKOCHCTEMBI O03€p M peK. OKOCHCTEMA XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE  JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCHCTEMBI. buonormueckoe
XO03SIUCTBEHHOE 3HAYCHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasHoobpazue kak (akTop ycToluMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Ouocdepe. I'panuiibl, coctaB U cTpykTypa Ouocdepsl. Kupoe
BemecTBO M ero ¢Qynkmun. OcobenHoct Ouocepbl Kak TIOOAIBHOW 3KOCHCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BemiectB U OHMOr€OXMMHYECKHME LMKJIBI 3JIEMEHTOB (yriiepoja, as3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuectBo B Onocdepe 3emiin. AHTponoreHHsle HM3MeHeHHs B Ouocgepe. ['moGanbHble
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue Hpupoisl U dyenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpa3usi Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcamMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmunel u cxembl: «l[Iumessle nenu», «buoneHo3: coctaB U cTpykTrypa», «lIlpupoaHbie
cooOmecTBa», «llemn mnuTanusa», «Oxonorudeckas nupamuga», «buocdepa u demoBex»,
«JKOocUCTEMa IIUPOKOJUCTBEHHOr0 Jiecay, «ODKocucTeMa XBOHHOro jeca», «buornenos
BOJIOEMay, «ArponeHo3», «lIpuMepHble aHTPONOT€HHbIE BO3ACUCTBUS Ha MPUPOAY,
«BaxHeimme MCTOYHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimmias
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBbIi 3G dexT», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHus ouochepsn», «Obmas crtpykrypa ouochepsi», «Pacrpoctpanenue
xKu3HH B Omnochepe», «O30HOBEIN dkpaH Ouochepr», «KpyroBopor yriepoma B Ouochepey,
«KpyroBopot a3zota B IpUpoae».

Ob6opynoBanue: Mojenb-anmuiMkanus «Tunuyaele OuoLEHO3bl», Tepbapuil «PacturenbHbie
cooOmiecTBay, Kosulekuuu «buoneHos», «BpeauTenn BaKHEMIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTyp», TepOapuud ¥ KOJJIEKIUM pacTeHUl M >KUBOTHBIX, NpHUHAUIeKAIUE K pa3HbIM
HKOJIOTHUECKUM Ipymmam oaHoro Buaa, Kpacuas kuura Poccuiickoit ®eneparuu, n300paxeHus
OXpPaHsEMBbIX BUJIOB PACTEHUH 1 )KUBOTHBIX.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBLI [10 BUOJIOTUMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUA



Cormacao ®I'OC COO, ycraHaBmMBalOTCS TpeOOBaHUA K  pe3yibTaTaM  OCBOCHUS
00y4arIUMUCS IPOrpaMM CPEIHET0 00IIero 00pa3oBaHuUs: JIMUYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEGHUs IIpenMera «buonorus» BblieneHb
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHME OOYyYalOIIMMHUCA  POCCUHUCKOM  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CAaMOOMPEIECIICHHUIO,
HaIMYUE MOTHBAIMM K OOy4YeHUIO OWOJIOTUH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIOCOOHOCTh OOYyYalOMIMXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMM, IPUCYIIMMU  CHCTEME
OHMOIOTHYECKOTO 00pa30BaHMsl, HAJIM4YME SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LI€JIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JImaHOCTHBIE pe3yabTaThl OCBOEHUS IpeameTa « bruonorusy nocTuraroTcs B eIMHCTBE YUeOHOM U
BOCIUTATEIbHOW  JESITENBHOCTY B  COOTBETCTBUU C  TPAJAUIMUOHHBIMU  POCCHICKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMH M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, MIPUHSTHIMU B
oOmiecTBe MpaBUJIaMHd U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT IpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3UIMH JIMYHOCTH, MAaTPUOTU3MA,
YBOXEHUSI K 3aKOHY M IPABONOPSAKY, YEJIOBEKY TpyJa U CTapuIeMy IOKOJIEHHIO, B3aUMHOI'O
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIuIisIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepauuu, MpUpoOaE U OKPYKAIOLIEH cpelie.
JIMdHOCTHBIE pe3yJibTaThl OCBOCHHS Yy4eOHOro mnpeamera «buomorus» TOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAlMW, TMO3UTHUBHBIX BHYTPEHHUX
yOXKICHHUI, COOTBETCTBYIOLIUX TPAIAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacIIMpeHHe KU3HEHHOTO ONbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3alid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh I'PAXAAHCKOW MO3ULIMK O0YYarOIIerocsi Kak akTUBHOI'O M OTBETCTBEHHOT'O
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U TTPABOIIOPAIKA;
TOTOBHOCTh K COBMECTHOM TBOpPYECKON MAEATENbHOCTH MpPU CO3/JaHUM YUYEOHBIX IPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;
CHOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3UIUIO 1O OTHOLICHUIO K SIBJICHUSM COBPEMEHHOMN
>KH3HU U O0BACHATH €€,

YMEHHE YYHUTHIBATh B CBOMX JACHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBUS
JIOJIeH ¢ pa3HBIMU YOEKIACHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COI[HAJIbHBIM MOJIOKEHHEM;
FOTOBHOCTb K COTPYIHHYECTBY B IIPOLECCE COBMECTHOTO  BBIMOJHEHHS  y4eOHBIX,
MO3HABATENIbHBIX M UCCJENIOBATENbCKUX 3aJlay, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CY>KAECHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAaHUS;

TOTOBHOCTb K T'YMaHUTApPHOUN U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHHCKON TPaXTAHCKON HICHTUYHOCTH, IMATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHO#N, ropAocTH 3a CBOWM Kpai, CBOIO
Ponuny, cBOM SI3BIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIIee MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOUICHHE K MPHUPOJAHOMY HACIEIUIO U MAMSITHHUKAM MPHUPOAbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IC;

CIIOCOOHOCTh OIEHUBATh BKJIAJl POCCHICKUX YUY€HBIX B CTAHOBIICHWE M DPAa3BUTHE OHOJIOTHUH,
MOHVMAHUS 3HAYeHUs1 OWOJOTMHM B IO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

ujeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO0 W 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyapoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHUBATHh CUTYAllMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM, CO3JAHMIO CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHSITUS IEHHOCTEW CeMEIHON KU3HU B COOTBETCTBHH C TPAIUIUSAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOLICHHE K MHpY, BKIIOYash SCTETHKY ObITa, HAy4YHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;

MMOHUMAaHNE YMOITMOHAIIBHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTb K CAMOBBIPAXEHHUIO B PA3HBIX BHUJIaX MCKYCCTBA, CTPEMJICHUE MPOSBISITH KaueCcTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMHPOBAHMS KYJIbTYPbI 310POBbSl M 3MOLMOHAJLHOIO
Os1aromostyqusi:

NMOHMMAaHHUE W peaju3aiusi 3J0pOBOro MU Oe3omacHOro oOpas3a >KM3HH (30pOBOE IMHTAHUE,
COONIOZICHHE TUTHEHHYECKUX TMPaBWJI M HOPM, COATaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3NYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHUMaHWE [IEHHOCTH TMPaBUJI WHJIMBHUIYaJIbHOTO U KOJUICKTUBHOTO 0€30MacHOrO TMOBEICHHS B
CUTYaIUAX, YIPOKAIOMIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCJIEACTBUI U HENPUATHS BPEIHBIX TNPUBBIUEK (YMOTPEOJEHUS aTKOroJIs,
HapKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

FOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJOTHYECKOM M COLMATbHOM HaNpaBiIE€HHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHATH  TaKylO
NeSITeIbHOCTD;

UHTEpEC K pa3iuyHbiM chepam npodecCHOHANbHOM /edTeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;
TOTOBHOCTH U CIIOCOOHOCTH K 00OPa30BaHUIO i CaMOOOPa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;
7) 3K0JIOTMYEeCKOTr0 BOCIIUTAHUSA:

HKOJIOTMUYECKH 11eIecCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK HCTOUYHUKY KH3HU Ha 3eMIie, OCHOBE
€€ CylIeCTBOBAHUS;

MOBBIIICHHE YPOBHSI JKOJOTUYECKOM KYyJIbTYphl: MPUOOpETEeHHE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCIEICTBUIN ISl OKpY KaroIIel Cpeibl;

OCO3HaHHUE T1100aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;



CHOCOOHOCTh MCHOJIB30BATh NMPUOOpPETaeMble NIPU M3YyYEHUH OMOJIOTHM 3HAHUS U YMEHMS IpU
peneHny MpodIieM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIB30BaHUEM (COOIIIOICHUE TIPAaBUII
IIOBEJCHUSI B IIPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECUS B DKOCUCTEMAX, OXPAHY
BUJIOB, 3KOCHCTEM, Onochepsl);

AKTUBHOE HENPUATUE JNCHUCTBUM, NMPUHOCAIINX BPEI OKPYXKAIOIIEH NPUPOIHOU Cpele, YMEHHUE
IPOTHO3UPOBATh HEOJIATONPUATHBIE IKOJIOTMUECKUE MOCIEACTBUS NMPEIIPUHUMAEMbIX JeHCTBUI
Y IIPEJOTBPAIIATh UX;

HaJIUYUE PaA3BUTOTO OKOJOIMYECKOrO  MBIIUIEHUS, OKOJIOIMYECKOM KYJIbTYpBI, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsS pPYyKOBOJICTBOBATbCSI HMHU B
IIO3HABATEJIbHONW, KOMMYHMKATHBHOM M COLMAJIbHOM IPAaKTUKE, NOTOBHOCTU K YYacTUIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONU HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKM M OOILECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha JAMAIOre KYJIbTYp, CIIOCOOCTBYIOILEIO
OCO3HAaHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpPUICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOW KYJIbTYPBbl KAaK CpEACTBA B3aUMOJEHUCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue crHenu(uku OWONOTMM Kak HayKH, OCO3HaHHWs e€ ponu B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUU LIEIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MHUpEe KaK O eIMHCTBE NPUPOABI, YeJIOBEKa M 0OmecTBa, B IO3HAHUW HPHUPOJHBIX
3aKOHOMEPHOCTEW U pEeIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTUH JJIsi COBPEMEHHOM IIUBUIN3AIMH: 00eCTIedeHUsI HOBOT'O
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHHE MEPCHEKTHBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pelaTh
pecypcHble TMpoOJieMbl Pa3BUTUS 4YeNOBEYECTBA, IOMCKA MyTell BbIXoJa U3 TJIOOATBHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY Pa3BUTHIO, PALlMOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYpcoB U (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;
3aMHTEPECOBAHHOCTh B IOJIyYEHUU OWOJIOTMUECKUX 3HAHMM B II€NIAX IOBBIIIEHUS O0IIen
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIMOHAIbHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI pU U3y4EHUU OMOJIOTHH;

IIOHUMAaHNE CYIIHOCTH METOJOB IIO3HAHMS, MCIOJIB3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJSyyaeMble 3HAHUS I aHalIW3a M OObBSICHEHUs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M NPOMCXOJAIIUX B HEM HU3MEHEHHUH, yMEHHUE JaeiaTb 0OOCHOBaHHbBIE
3aKJIFOYEHUsS Ha OCHOBE HAy4yHBIX (DAaKTOB M MMEIOLIUXCS JAHHBIX C LENbI0 MOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS PEelIeHUs MpobieM B
peasIbHbIX KU3HEHHBIX CUTYaIUsIX;

OCO3HAaHME IEHHOCTHM HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh IPOEKTHYIO U
HCCIIEI0BATENBCKYIO IS TENIBHOCTh HHIMBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0OOPa30BaHUIO, K aKTUBHOMY
MOJIYYEHHIO HOBBIX 3HAHUH MO0 OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMH MMOTPEOHOCTAMHU.
METANPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yJabTaThl OCBOCHHUS y4yeOHOro mnpenmera «bBHOJOTHS» BKIIOYAIOT:
3HaYMMble A7 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYarOIMXCAd MEXAUCUUIUIMHAPHBIE
(MeXMnpenMeTHbIE) OOLIeHayYHbIe TOHATHUS, OTPAXKAIOLIHE LIEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crenu(uKy METOJ0B IMO3HAHMsI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
ABJICHHE, NPOILECC, CHCTeMa, HAay4HbIH (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,



TEOpHsl, UCCIe0BaHue, HAOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JPYTUX), YHUBEPCAJIbHbIC
yueOHble JeiCTBUS (I03HABATEIbHbIE, KOMMYHHUKATUBHbBIC, PETYJATUBHBIE), 00ECIEUNBAIOIINE
dbopMupoBaHre (PYHKIHMOHATHHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIIETCHIIUH OOYYaroIIuXcs,
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUITMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHbIC Y4YeOHBbIC JACHCTBHS B IIO3HABATEIBHOW U
COLMAJIBHON IIPAKTHUKE.

MertanpeameTHble pe3ybTaThl OCBOEHUS IPOTrPaMMBbl CPEJHEro 0OLIero 00pa3oBaHUs JOJKHBI
OTpakaTh:

OBJiaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENNbHO (D OpPMYyNIMpOBaTh M aKTyalU3upoBaTh MpoOiieMy, paccMarpuBaTth &
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM NpPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaln3a, CUHTE3a,
CpaBHEHMs, Kiaccu(puKauu, O0OOOIIEHUs), PacCKpbIBaTb CMBICH OHMOJIOTMYECKUX TOHITHUI
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);
OIpeNeNATh LIeIH ACATeNbHOCTH, 3aJaBasi HapaMeTpbl U KPUTEPUH UX JTOCTH)KEHUS, COOTHOCUTh
pe3yJbTAThI JESITEIBHOCTH C IIOCTABICHHBIMH LIESAMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 O0bSICHEHHS (DAKTOB ¥ SBICHUI )KUBOM MTPHPOIBI;
CTPOUTH JIOTHYECKHE paCcCyXICHHsS (MHAYKTHUBHBIC, NIEAYKTUBHBIC, 110 AHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B paCCMaTPUBAEMBIX SBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI H
3aKJIF0YEHUS;

OPUMEHATh CXEMHO-MOJIENIbHBIE CpEICTBA Ul NPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TAaKKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALMOHHBIX UCTOYHHUKAX;

pa3pabaTbhiBaTh IUIaH PELICHUs NMPOOJIeMbl ¢ YYETOM aHajIM3a MMEIOIIUXCS MaTepUalbHbIX U
HeMaTepHUaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATENILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSM, OLIEHUBATh
PHUCKHU MOCIEACTBUM NeSTENbHOCTH;

KOODJAWHUPOBATh W  BBHINOJHATE PadOTy B  YCIOBUSIX pEATbHOTO, BUPTYyalbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATENbCKHE 1eHCTBUS:

BJIAJICTh HaBbIKAMHM Y4eOHO-HCCIEOBATENbCKOW U TPOEKTHOM JeATeTbHOCTH, HaBBIKAMU
paspernieHus: npoosieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOIOB
pemeHHsT MPAKTHYECKHX 3a/1a4, MPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3MYHbIE BHAbI JEATEJBHOCTH 10 TOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpPETANNH, TPEOOPA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIHsIX, B TOM YHUCIE TIPU
CO3JIaHUH YYEOHBIX U COIMATBHBIX TIPOCKTOB;

(dopMHpOBaTh HAYYHBIH THUIl MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJOTHEH, KIIIOUYEBBIMU
HOHATUSMH U METOAAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33Jayll B 00pa3oBAaTENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYallHsX;

BBISIBJIATh IPUUMHHO-CIICACTBEHHBIE CBSA3M U aKTyaJIM3UPOBATh 3a/1ady, BbIIBUraTh TUIIOTE3Y €€
pEeLIeHMs], HAXOAUTh apIyMEHTBHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh NapaMeTphbl
U KPUTEPUU PELICHUS;



aHAJIM3UPOBATh MOJIyYEHHBIEC B XOJ€ PEIICHHs 33/a4M pe3yJbTaTbl, KPUTUUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh ICJICHANPABICHHBIA IOMCK TEpeHOca CPEACTB U CIIOCOOOB JCHCTBUS B
po(heCcCHOHATLHYIO CPEey;

YMETb IEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 00JaCTH KU3HEESITEIbHOCTH;
YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUI'aTh HOBBIE UJIEH, IIPEUIaraTh OPUIMHAJIBHBIE TOIXOAbI U PELICHUs, CTABUTh IPOOIEMbI U
3ajjauy, JOIMyCKaroIl1e aJlbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMAINU (TEKCTE Y4eOHOTO MOCOOHs, HaAy4HO-
HOIYJIIPHOM JIUTepaType, OMOIOTMYECKHX CIIOBApsAX M CIIPABOYHHMKAX, KOMITBIOTEPHBIX Oa3ax
NaHHBIX, B VIHTepHETe), aHAIM3UPOBaTh WHPOPMALMIO PpA3IUYHBIX BUAOB H  (QOpM
IPECTaBICHUs, KpUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;
(dopMyIMpoBaTh 3ampochl M IMPUMEHATh pas3IUYHble METOAbI INpU IOUCKE M O0TOOpe
O6uonornyeckoi MHGopMaIK, He0OX0IMMOMN AJIs BHIIOJHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HUCIOJB30BaHUS  HMHGOPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHIH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOSITENIHO BEIOMPATh ONTUMAIIBHYO (POpPMY TIpeicTaBIeHUs] ONOTOTHYECKO HH(pOpMAITIH
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIIOJIB30BaTh HAYYHBIA S3bIK B KAdeCTBE CpEACTBA Npu paboTre ¢ OHOJOTUYECKOU
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAaHUS U 3aIIUTHI MH(pOpMAIMK, HHPOPMALMOHHON 0e30macHOCTH
JUYHOCTH.

OsJaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obuenne:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCEX cepax KHU3HH, aKTHBHO Y4aCTBOBATh B JHMAJIOTE WU
JMICKYCCHHM TIO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/JaBaTh BOINPOCHI, BBICKA3bIBATH
CYX/IEHUS OTHOCHUTENIBHO BBINIOJHEHUS TMpe/UlaraéMoil 3aJayd, YYHUTHIBaTh MHTEPECHl U
COIJIACOBAHHOCTH MO3ULUH JIPYTUX YYaCTHUKOB JMAJIOTa UIH JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOILIEHMS, MOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
IPEINOCHIIOK BOBHUKHOBEHUS KOH(IMKTHBIX CHUTyallMi, yMETh CMAr4aTh KOH(QJIMUKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CHIOCOOAMH OOIIEHUS ¥ B3aUMOJICHCTBHUS, IOHUMATh HAMEPEHUS TPYTUX
JFO/IeH, TIPOSIBIIATH YBAXHUTEIHHOE OTHOIICHHWE K COOECETHHKY W B KOPPEKTHOH (opme
(bopMyIHpOBATH CBOU BO3PAKCHUS;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCThD:

NOHUMaTh W HCIIOJIB30BaTh MPEUMYIIECTBa KOMAaHIHOM M HWHAMBUAYaJIbHOW pPabOTHl MpU
peleHnH OMOIOTUYECKOH MpoOsIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YU4EeOHOU 3a/1a4u;

BbIOMpPATh TEMaTHKy M METOJbl COBMECTHBIX JAEHCTBHM € y4€TOM OOIIMX HHTEPECOB, U
BO3MOXHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;



IIPUHUMATD LIEJIM COBMECTHON NEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH NEHUCTBUSA 110
€€ JOCTW)KCHMIO: COCTaBIATH IUIAH JEUCTBUHM, pACHpPENENsaTh pPOJU C YYETOM MHEHUU
YYaCTHHUKOB, O0CYKIIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJAJa M KAXJOTO YYaCTHMKA KOMAaHJbl B OOLIUI pe3yJbTar 1o
pa3pabOoTaHHBIM KPUTEPUSIM;

IpejUiaraTb HOBBIE IIPOEKTHI, OLEHMBAaThb MJAECU C IO3ULUM HOBHU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATErMYECKOE IMOBEACHHE B Pa3JIMYHBIX CHUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpa)K€HUE, ObITh MHUIIUATHBHBIM.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

1) camoopranu3anms:

MCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 BBIBJICHUS MPOOJIEM U UX PELIEHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyaLUsX;

BbIOMpPAaTh Ha OCHOBE OHOJOIMYECKUX 3HAHUHM II€JIeBbleé U CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEUCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKaIOLIMX;

CaMOCTOSITENIbHO OCYILIECTBIIAThH [T03HABATENIbHYIO JESITEIbHOCTD, BBIABIATh IPOOJIEMBI, CTABUTD
u QopMmynupoBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BATENBHON IEATEIBHOCTH M IKU3HEHHBIX
CUTYaLUsAX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIIeHUs MpoOieMbl C YYETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOM SPYyAUIMH B Pa3HBIX OOJIACTIX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTyalusIM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTh, OILIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJIeTh HaBbIKAMM IO3HABATEJIbHOM pedreKCuM Kak OCO3HAHHUS COBEpIIAeMbIX AEUCTBUN U
MBICJIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMMU, UCMOIB30BATh MPUEMBI peduieKCuu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAIU3€E PE3YIbTaTOB AESITEIbHOCTH;

3) npuHsATHE CEOs1 U IPYTrUX:

MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMIMOKHY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH JAPYTroro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATbBI

[Ipenmernbie pe3ynbraThl ocBoeHus mnporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue st yueOHoro npeamera «buoorus» HaydHble 3HaHMS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHHIO, HWHTEPHPETAMM W MPeoOpa3OoBaHUIO 3HAHWUN, BHUBI
NESITEIbHOCTH 10 MOJyYCHUIO HOBOT'O 3HAHUS U NMPUMEHEHHMIO 3HAHUHM B PAa3JIMYHBIX Y4EeOHBIX



CUTyallUsX, a TaKKe B pEaJbHBIX >KM3HEHHBIX CUTyallUsX, CBA3aHHbIX C Owuojorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00ydeHHs..

[IpenmerHbie pe3ynbTaThl OCBOSHHs ydeOHOro mpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUKW O MECT€ M POJM OWOJOTMM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOCKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJEpKaHWE OWOJIOTMYECKUX TEPMUHOB U TOHSATHH: KU3Hb, KIIETKA,
opranusM, Merabonm3M (0OMEH BEImECTB M  MPEBpAIleHHWE DHEPIruu), TOMEOoCTa3
(camoperyssinusi), YpOBHEBasi  OpraHu3alMsl  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKiusi), HacJIeICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE u3JlaraTb OHOJIOTMYECKHE TeopuM (KJIETOYHas, XPOMOCOMHAasi, MYyTalMOHHAas,
[EHTpajbHas JOorMa MOJEKyJsapHoi Ouonoruu), 3akoHbel (I. Mennens, T. Moprana, H. WU.
BapuioBa) u ydenus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOKACHUS KYIbTYpHBIX pacTteHuit H. 1.
BaBuioBa), onpeaensTh TpaHUIbl KX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

yMEHHE BIaJIeTh METOJIJaMU HAYYHOI'O MO3HAHMs B OMOJOTUU: HAOIIOJACHHUE U OMMCAHUE KUBBIX
CUCTEM, IPOLIECCOB U SIBICHUN, OpraHM3alysl U MPOBEIEeHUE OMOJIOIMYECKOro IKCIEPUMEHTA,
BBIIBJKEHUE TUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXAY MCCIEAyEeMbIMU BEIMUYHMHAMU,
OOBSICHEHHE TMOJTYYEHHBIX PE3YyJIbTaTOB, HCIIOJb30BAHHBIX HAYYHBIX IOHATUH, TEOpUH U
3aKOHOB, YMEHHUE J€JIaTh BbIBO/Ibl HA OCHOBAHUH MOTYYEHHbBIX PE3YJIbTATOB;

YMEHHME BBIACIATh CYLIECTBEHHBIE IPU3HAKK BHPYCOB, KJIETOK IPOKApUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
IpPEBpAICHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO U SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKECHUS, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSATh IOJYYEHHbIE 3HAHUS I OOBSICHEHHsS] OMOJOTMYECKHX IPOLECCOB U
ABJICHUH, 17151 IPUHATUS NPAKTUUECKUX PELIECHUI B TOBCETHEBHOM JKU3HHU C LENbI0 O0ecieueHus
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIIOJIEH, COOJIIOIEHUS HOpPM
rPaMOTHOTO TOBEACHHUS B OKpYy)XKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH AJs paliOHAJIbHOTO
IPUPOIONOIB30BaAHUS;

YMEHHUE pelaTh J1eMEHTapHble TeHeTHYEeCKUe 3a1a4l Ha MOHO- M AUTHOPHUIHOE CKpEIIMBaHuUE,
CIIETIJICHHOE HACJIEJJOBAaHUE, COCTaBIATh CXEMbl MOHOTMOPHUIHOIO CKPEUIMBaHUSA IS
IpeJICKa3aHus HacJaeI0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHITH JIa0OpaTOPHBIE U MpaKTUYeCKue paboThl, cOOII0IaTh paBUiia pHu padore ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHUYECKH OIEHMBaThb M HWHTEPIPETUPOBATh HMH(POpPMAIMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBAOHAYUYHBbIE 3HAHUS M3 pa3jIMYHbIX HCTOYHUKOB (CpelcCTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONMYJISIPHbIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111asi OHOIOTUYECKYIO
MH(GOpPMaLIMI0O U3 HECKOJbKMX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBIM ammapar
Ouonoruu.

[IpeameTHBIE pE3ysNbTaThl OCBOCHMs ydeOHOro mpeamera «buonorus» 6 11 Kaacce NOMKHBI
OTpaXKaTh:



c(OPMHUPOBAHHOCTh 3HAHWW O MECT€ M POJHM OWOJIIOTHM B CHCTEME HAYYHOTO 3HaHUS
€CTECTBCHHBIX HAayK, B (DOPMHpPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ounonoruu, GyHKIHOHAITBHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpPBIBATh COJCPKAHHE OHMOJOTHYECKUX TEPMHHOB M TOHSTHA: BUJ, MOIYJISIHS,
reHoOH, SBOJIONUHMS, JBWXKYIIME CUIbl ((PakToOpbl) DBOJIOIUH, MPUCIOCOOJICHHOCTD
OpPraHWU3MOB, BHUJI000pa30BaHHE, OSKOJOTUYECKHE (AKTOPBI, JKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PeIyLICHTHI, IENN MMTaHHs, YKOJOTHYECKas MMpaMua, OMoreoreHo3, onochepa;
YMEHHUE HM3JIarath OMOJIOTHYECKUE TeopuH (3BONIOIMOHHAs Teopus Y. /lapBuHa, CHHTETHYeCKast
TEOpHsl HBOJIIOIMHU), 3aKOHBI W 3aKOHOMEpPHOCTH (3apoabiimeBoro cxojctsa K. M. boapa,
Yyepe0BaHUS TJIaBHBIX HampaBiieHui u myteit aBomonuu A. H. CeBeprioBa, yuenust o 6mnochepe
B. U. BepHanckoro), onpeneisiTh IPaHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIJICTh METOJIAMU HAYYHOTO TIO3HAHMS B OMOJIOTHH: HAOIIOJACHUE M OMUCAHKE KUBBIX
CHCTEM, IMPOLIECCOB U SIBJICHUH, OpraHU3allusl M MPOBEIACHUE OMOJIIOTUYECKOTO JKCIICPUMEHTA,
BBIJIBUKCHUE THIIOTE3bl, BBISIBICHHEC 3aBUCUMOCTH MEKIY HCCICIYEMbIMU BEJIMYUHAMH,
OOBSICHEHUE TIOJIyUYCHHBIX pPE3yJIbTATOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHSITHH, TEOPUH U
3aKOHOB, YMEHHE JICJIaTh BHIBOJIbI HA OCHOBAHHH IOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC NPHU3HAKKH CTPOCHUS OHMOJOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIAM, TPOAYIICHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTEOIICHO30B H JKOCHCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACJCACTBCHHOH  HM3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHusl, MPHUCIIOCOOTICHHOCTH OPTaHU3MOB, JICHCTBHS IKOJIOTHYCCKUX (PAKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEMIECTB M MOTOKA PHEPTHH B DKOCHCTEMaX, AHTPOIIOTC€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB W OHMOT€OXMMHYECKHUX IIMKIOB B
ouocdepe;

yMEHHE MPUMEHSATh TIONYYCHHbIE 3HAHHUS M7 OOBSICHEHHS OMOJOTHYECKHX MPOIECCOB U
SIBIICHUH, 7151 IPUHATHS MTPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C [ENIbI0 00eCTIeueHus
0C30MacCHOCTH CBOETO 3JIOPOBBS W 37I0POBBS OKPYKAMOIIUX JIFOJIEH, COOJIIOICHUS HOPM
IPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIICH MNPUPOAHONW Cpele, TMOHMMaHWe HEO0OXOIUMOCTH
UCTIOJTb30BaHUS JOCTHKCHHM COBpEMEHHOM ounonoruu TUTSI paIMoHaIBFHOTO
MIPUPOJIONIONB30BAHUS;

yYMEHHE pelIaTh dJIeMeHTapHbIe OMOJIOTHYECKHE 3a]]a4l, COCTABISATh CXEMBI EPEeHOCca BEIIECTB U
SHEPruM B d3KocucTeMax (I[enu MUTaHus);

YMEHHE BBIMOTHSITH JIA0OpATOPHBIC U MPAaKTUYECKUE paboThl, COOMI0IATh MpaBUiia P padoTe ¢
y4eOHBIM U J1abopaTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OICHWBATh M HWHTEPIPETUPOBATh HH(POPMAIMIO OHOJIOTHIECKOTO
COJICPKaHUsI, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CPEICTBA
MaccoBoi WH(OPMAIMK, HAYYHO-TIOMYJISPHBIE MaTepHallbl), pPacCMAaTPUBAThL TIIOOATLHBIC
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHONICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MMChbMEHHBIC U YCTHBIE COOOIIeHHsI, 0000I11ast OMOTOTHUECKYIO
UH(GOPMAIIMI0O U3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh TOHATHUWHBIA ammapar
Ouonorumu.

TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC

Ne  HaummeHoBaHue KonuyecTBo yacos DJIEKTPOHHbBIE




W/ pajienos u Tem Bcer Koutpoabnsl  IIpakTuyeckn (unposie)
n  [NporpamMmbl oOpa3oBaTe/ibHbIE
0 e padoThbI e padoThbI
pecypcbl
EHONOMIA KAK bubnunorexa LIOK
1 2 0 0.5 https://m.edsoo.ru/7f41c2
HayKa
92
KHBLIE CHCTe bubmuorexa [IOK
WBBIE CUCTEMBI U
2 1 0 0 https://m.edsoo.ru/7f41c2
WX OpraHu3alus
92
XuMHYECKUI bu6nmoreka [IOK
3 | cOCTaB M CTPOCHHE 8 1 1 https://m.edsoo.ru/7f41c2
KJIETKHU 92
KuznenestenbHOCT bubmrorexa LIOK
4 A 6 0 0 https://m.edsoo.ru/7f41c2
b KJIETKH
92
P
Hfh:;;ime:;:;;e bubnunoreka LIOK
5 AHBIALY 5 1 1 https://m.edsoo.ru/7f41c2
pa3BUTHE
92
OpraHu3MOB
Hacnencrsennocts bubnuorexa [JOK
6 ¥ M3MEHYHUBOCTH 8 0 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MoOB 92
Oce:;;ff;% bubmmoteka IIOK
7 P ’ 3 1 0 https://m.edsoo.ru/7f41c2
OCHOBBI
92
OMOTEXHOJIOTHH
bu6nunorexa LIOK
8  PesepBHOe Bpems 1 0 0 https://m.edsoo.ru/7f41c2
92
OBUIEE
KOJIMYECTBO
YACOB I1O0 34 3 4
ITPOTPAMME
11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposrbie)
pa3jiejioB U TeM Konrtposbnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMporpamMmbl padoThI padoThI
pecypchl
1 DBOJIIOIIMOHHAS 9 1 1 bubnmnoreka [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEeHHE
bu6 OK
2 U Pa3BUTHE 9 1 0.5 nommotexa L

JKA3HU Ha 3eMiie

https://m.edsoo.ru/7f41cc74
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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
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Opra"usMel 1
3 ofpyxcaromaﬂ 5 0 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
cpena
CooO1iecTBa u
4 3KOJIOI:I/I‘ICCKI/I6 9 1 0 bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PeszepBHoe ) 0 0 bubmuorexa [JOK
BpeMs https://m.edsoo.ru/7f41cc74
OBIIEE
KOJIMYECTBO
YACOB I10 34 3 25
ITPOI'PAMME
MNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
N KosmuecTBo yacoB Jara JJIeKTPOHHBIE
nu(ppoBbIe
n/ | Tema ypoka Bcer Kontpoabn | Ilpakruyec @ H3y4YeH 6
n 0 ble pa0doThl  KHMe padoTbl | HUHA OPPATOBATEILHLIC
pecypchl
bubmuorexa [JOK
Eromoris B https://m.edsoo.ru/863e
1 1 0 0 6122
CHCTEME HAYX https://m.edsoo.ru/863e
632a PEL, yun.py
Metonabl
TO3HAHUS
JKHUBOM
TIPUPOIBI.
H%aKTH;_eCIK e bu6mmoreka [IOK
2 i ;IcfjHBEOBaHH 1 0 0.5 https://m.edsoo.ru/863e
6122 PEII, yuu.py
€ Pa3IMYHbBIX
METO/I0B MpHU
U3Y4YEHUU
OMOJIOTHYECKUX
00BEKTOBY
buonornueckue Bu6morexa LIOK
3 EHCTGMH’ 1 0 0 https://m.eds00.ru/863e
pOILIECCHI U UX 6564 PELLL yam. py
U3y4yeHue
XUMUYCCKUH
COCTaB KJIETKH. bubnmoreka [JOK
4 Bomawu 1 0 0 https://m.edsoo.ru/863e
MUHEpaIbHbIC 674e PEII, yun.py
CoJn



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

benku. Cocras u

bubmuorexa [JOK

5  crpocHue 0 https://m.edso0o.ru/863e
0elKoB 6b72 PEIII, yuu.py
DepMeHTBI —

OMOJIOTUYECKHUE
KaTaJIn3aTopbI.
JlaGopaTopHas
z;f::;zaegliel bu6mmoreka [IOK
6 CATATHTIECKOR 0.5 https://m.edso0.ru/863e
6b72 PEIII, yuu.py
AKTHBHOCTH
¢depmeHTOB (Ha
npuMepe
aMUJIa3bl WK
KaTasasbl)»
VIIeBOIEL. bu6mmoreka [IOK
7 e 0 https://m.edso0.ru/863e
6870 PEIL, yuun.py
Hykrentosie bubmuorexa [JOK

8 0 https://m.edso0.ru/863e

KUcIoTel. ATD

6d5c¢ PEII, yuun.py
Hcropus n
METOb! bubmuorexa [JOK

9 E;ZITIEEM 0 https://m.edso0.ru/863e
Kierounast 6e88 PELL, yum.py
Teopus
Knerka kak

10 uenmoctHas 0 PEIL, yun.py
JKHBasl CHCTeMa
Crpoenue
DYKapUOTHYECKO
W KIIETKH.

JlaGopatopHas
i;ﬁ‘;igﬂ e2 Bu6mmorexa [LIOK
https://m.edso0.ru/863e

11 CTPOCHUS 05 60
Egj;:;ﬂﬁ’ https://m.edso0.ru/863e
KUBOTHBIX, £16¢ PEILyuu.py
rpuboB U

OakTepuii mox
MHKPOCKOIIOM
Ha TOTOBBIX



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

MUKpoIpenapar
ax ¥ ux
OINHCaHUE»

OOMEH BELIECTB

bubmuorexa [JOK

12 I 0 https://m.edso0.ru/863e
766¢ PEILL yuun.py
DOTOCHHTES bu6mmoreka [IOK
TOCHUHTES.
13 0 https://m.edso0.ru/863e
XeMOCHHTE3
7c98
DHepreTH4ecKu bubmmorexa LIOK
14 p 0 https://m.edso0.ru/863e
1 00OMeH
7aae
Kusaeuarri
LUK KJIETKH.
Jlenenue
KJIETKH. MUTO3.
JlaGopaTopHas
0 Ne 3
f: ?—Ia(galo Oe . bu6mmoreka [IOK
1 HA
15 s 0.5 https://m.edso0.ru/863e
MHUTO3a B
7dc4
KJIETKaX e
KOHYHKA
KOpEIIKa JyKa
Ha TOTOBBIX
MUKpoIpenapar
ax»
KusaeHaoi
UK KJIETKH.
Jenenne
KJIETKH. MUTO3.
JlaboparopHas
0 Ne 3
i ila(gio oeHHe bu6mmorexa [IOK
16 g 0.5 https://m.edso0.ru/863e
MHTO3a B
7dc4
KJIETKaX -
KOHYHKA
KOpeIIKa JyKa
Ha TOTOBBIX
MHUKpOIIpenapar
ax»
b
6:O;:HPT::K bubmuoreka [JOK
JIKQ. 1554
17 H 0 https://m.edso0.ru/863e
MaTpPUYHOTO

CHUHTC3a

796e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Tpancusaus — bubmuoreka [IOK
18 OuocuHTe3 0 https://m.edso0.ru/863e
Oenka 796e
Hexnerounsie bubmmoreka [JOK
19  dopmsI ku3HM 0 https://m.edso0.ru/863e
— BHUPYCHI 7540
bu6mmoreka [IOK
dopmbl https://m.edso0.ru/863e
20  pa3MHOXCHUs 0 81b6
OpraHM3MOB https://m.edso0.ru/863e
83le
bubmuoreka [JOK
21 Meiio3 0 https://m.edso0.ru/863e
7fda
OO6pazoBanue u
pa3BUTHE
MTOJIOBBIX
KJIETOK.
OnogoTBOpEHH
;a6opaTopHaﬂ bu6mmoreka [IOK
22 0.5 https://m.edso0.ru/863e
pabota Ne 4 8106
«3y4yenune
CTPOEHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MHUKpOIpenapar
ax»
NunuBuayansHo bu6nmoreka [JOK
23 | e pa3BuTHE 0 https://m.edso0.ru/863e
OpPTaHHU3MOB 8436
I'enetnka —
HayKa o bubmuoreka [IOK
24 | HacIEeICTBEHHOC 0 https://m.edso0.ru/863e
TH U 8612
M3MEHUYNBOCTH
3aKOHOMEPHOCT
Y HacjieJOBaHUA bubmuorexa [JOK
25 | IpHU3HAKOB. 0 https://m.edso0.ru/863e
Monorudpuano 8878
€ CKpelIuBaHue
JurubpunHoe bubmuoreka [JOK
26 = CKpelIuBaHHE. 0 https://m.edso0.ru/863e

3akoH

89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

HC3aBUCHUMOI'O
HacJIeaJ0BaHUA
IMPHU3HAKOB

27

Cuennennoe
HacJe/I0BaHHE
MPU3HAKOB.
JlaGopaTopHas
paborta Ne 5
«3yuenue
pe3yJbTaToB
MOHOTHOpPUAHOT
ou
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp0o30(QUIIBI HA
TOTOBBIX
MUKpOTpenapar
ax»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e
8c60

28

I'eneruka nomna.
Hacnenosanne
IIPU3HAKOB,
CIICTIJICHHBIX C
MMOJIOM

bubmuorexa [JOK
https://m.edso0.ru/863e
8c60

29

30

M3MeHYHUBOCTb.
Henacnencteen
Has
W3MEHYUBOCTb.
JlaGopatopHas
pabota Ne 6.
Nsyuenne
MOAU(UKAIIOH
HOM
W3MEHYUBOCTH,
MOCTPOEHNUE
BApUALIMOHHOTO
psina u
BApUALMOHHOMN
KpUBON»
HacnencrBennas
W3MECHYUBOCTb.
JlaboparopHas
pabora Ne 7.
«AHanu3
MyTalui y
Jpo30¢UIIBI HA

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e
8efe

bubmuoreka [JOK
https://m.edso0.ru/863e
8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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T'OTOBBIX

MUKpoIpenapar
ax»
Cenerika bubmuorexa [JOK
31 qeloBeKa 1 0 0 https://m.edso0.ru/863e
8d78
Pe3epBHblii
YPOK.
O06o061IeHne 1o
32 oM 1 1 0
«HacnencrtBeHH
OCTb U
U3MEHYUBOCTD
OpPTaHU3MOBY
Cenexuuis Kax bu6mmoreka [IOK
33 HayKa ut mporiece 1 0 0 https://m.edso0.ru/863e
9214
Metonp! u
JIOCTHKCHHUS bubnuorexa [JOK
34 | cenexnun 1 0 0 https://m.edso0.ru/863e
pacTteHui u 9214
JKUBOTHBIX
buorexnomorus bu6mmoreka [IOK
35 | kak oTpaciib 1 0 0 https://m.edso0.ru/863e
MIPOU3BOJICTBA 9336 PEILyun.py
OBUIEE
KOJIMYECTBO
YACOB I10 3 3 45
[TPOIT'PAMME
11 KJIACC
No KosnnuyectBo yacos Jlata DJIEeKTPOHHbIE
uudposbie
n/ Tema ypoka Bcer Kontpoabn IIpakTunuec HM3Yy4eH
1| 0 ple pa0oTbl | Kue padorbl  MA oOpasoBaTeLHbIe
pecypchl
DBOJIIOLUS U bubnmoreka [JOK

1 | meronsl eé 1 0 0 https://m.edso0.ru/863e
W3YUYCHHS a20e
Heropus bubnmoreka [JOK
2 E ASBITIA . 1 0 0 https://m.edso0.ru/863e
peacTaBiIcHUU 9570
00 IBOJIIOIINHA
MiKpodBOTIOLH bu6mmoreka [IOK
3 g 1 0 0 https://m.eds00.ru/863e

9cle



https://m.edsoo.ru/863e8d78
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https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

ITomysanus kak
3JIeMEHTapHast
eIMHUIIA BUJA U
HBOJIIOLIUH.
JlaGopaTopHas
pabora Ne 1
«CpaBHeHUE
BHUJIOB TIO
MOpP(OIOTHIECK
OMY KPUTEPHUIO»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e
99c6

JBroxyiue
CHJIBI
(3nemeHTapHbIe
(baxTopsl)
HBOJIIOLMH

bu6mmoreka [IOK
https://m.edso0.ru/863e
9dad

EcrecTBeHHbIN
oTOOp U €ro
(hopMbI
Pesynprartsl
9BOJIIOLIUU:
MPUCTIOCOOIEHH
OCTh
OpPTaHU3MOB U
BH1000pa30BaHI
e. JlaboparopHas
pabota Ne 2
«Onucanne
PUCIIOCOOIEHH
OCTH OpraHu3Ma
u eé
OTHOCHTEIILHOTO
XapakTepa»
Hamnpasnenus u
myTH
MaKpO3BOIIOIUU
HeobpatumocTs
HBOJIIOLIH

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e
9ed0

bu6mmoreka [IOK
https://m.edso0.ru/863e
9fde

bubmuorexa [JOK
https://m.edso0.ru/863e
9cle

10

Ucrtopus xxu3amn
Ha 3emJie
METOJIBI €€
U3y4YeHUs

11

T'unore3nl
MIPOUCXOKIACHUS
JKA3HU Ha 3eMie

bu6mmoreka [IOK
https://m.edso0.ru/863e
abab



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

12

PazButne xu3Hu
Ha 3emiie 110
3pam u
nepuoiaM

bubmuoreka [JOK
https://m.edso0.ru/863e
abhe

13

OcHoBHbIE
3TaIbl
3BOJIIOLAA
pacTUTENBHOIO U
KUBOTHOT'O
MHUpa.
[IpakTnueckas
pabora Ne 1
«3yuyenune
HCKOIIaeMbIX
OCTaTKOB
pacTeHuit u
KUBOTHBIX B
KOJUIEKLIHSX»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e
a8hc

14

CoBpeMeHHas
cucreMa
OpPraHUYECKOTO
Mupa

bu6mmoreka [IOK
https://m.edso0.ru/863e
a48e

15

DBOIIOLUS
geJI0BEKa 1
(aHTpOMOreHe3)

bu6mmoreka [IOK
https://m.edso0.ru/863e
ac2c

16

17

18

19

JBroxyiue
cuiibl ((pakTopsl)
aHTpOIOreHe3a

[EEN

OCHOBHEBIE
cTaauu
9BOJIIOIAN
yeaoBeKa

YenoBeueckue

pacel 1

IIPUPOJIHBIE 1
aJanTanun

yeJIoBeKa

PezepBHbIit

YPOK.

O06o061eHue 1Mo

TEME 1
«Bo3ankHOBEHHN

€ ¥ pa3BUTHE

JKH3HM Ha

bu6mmoreka [IOK
https://m.edso0.ru/863e
ad44

bubmuorexa [JOK
https://m.edsoo0.ru/863e
aea2



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

3emie»n

20

21

22

DKoNoTHus Kak
HayKa

Cpenpl
o0uTaHusg U
DKOJIOTHYECKHUE
(hakTophI

Abuotuyeckue
(hakTopHI.
JlaGopaTopHas
pabora Ne 3.
«Mopdonorudec
KHE
0COOEHHOCTH
pacTeHui u3
pa3HbIX MECT 1
OoOUTaHUS.
JlaGopaTtopHas
pabota Ne 4.
«BnusiHue cBera
Ha POCT H
pa3BHUTHE
YepEHKOB
KOJIeyCcay

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e
afec

bu6mmoreka [IOK
https://m.edso0.ru/863e
b10e

23

24

buornueckne
(bakTopbl

OKOJIOTUUECKHE
XapaKTEPUCTUKHU
MOMYJIALINH.
[IpakTnueckas
pabota Ne 2
«ITongcuér
IUIOTHOCTH
MOIYJISALHAI
Pa3HBIX BUJOB
pacTeHun»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e
b348

25

Coo0mrecTBa
OpraHU3MOB — 1
OHOIIEHO3

bu6mmorexa [IOK
https://m.edso0.ru/863e
b46a

26

OKOJIOTHYECKHE
CUCTEMBI 1
(KOCUCTEMBI)

bu6mmoreka [IOK
https://m.edso0.ru/863e
b46a

27

OCHOBHEBIE 1

bubmuoreka [JOK



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

IIOKAa3aTelIn
9KOCHUCTEMEL.
DKOJIOTHYECKHE
MMUPAMU/IBI.
CpoiicTBa
DKOCHCTEM.
Cykueccust
[Ipupoansie
9KOCHUCTEMBI

28

https://m.edso0.ru/863e
b5fa

29 AHTpPOIIOT€HHbIE

9KOCHCTEMbI

buochepa —
30 rodanbpHas

JKOCUCTEMA
3emin

3aKOHOMEPHOCT
u

31
CYIIIECTBOBAHUS
ouocdepsr
YenoBeuecTBO B

32
o6uochepe 3emnu

CocymiecTBoBaH
33  ue npupoabl U
YeJI0BEYEeCTBA

bu6mmoreka [IOK
https://m.edso0.ru/863e
bb5e

bubmuorexa [JOK
https://m.edso0.ru/863e
bd16

bu6mmoreka [IOK
https://m.edso0.ru/863e
bale

Pe3epBHbIit
YPOK.
O6o06menue
34  Tembl
«Coo0mecTBa u
HKOJIOTHYECKUE
CUCTEMBI»
OBIIEE
KOJIMYECTBO
YACOB I1O
I[TPOIT'PAMME

34

MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSA OCHOBHOH

OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yjabTarTa

ChopMupoBaHHOCTH 3HAaHUH O MECT€ W pOJH OHOJIOTHH B CHUCTEME
1 HAy4YHOTO 3HAaHUS ECTECTBEHHBIX HAyK, B (DOPMUPOBAHHHM COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KAPTUHBI MHpPa M HAy4YHOI'O MHPOBO33PEHHUsS; O



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

BKJIQJIe POCCHMCKMX M 3apyOeXHbIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHE
Oouosiorny; (QyHKIUMOHAIBHOM TI'PaMOTHOCTH YeJIOBEKa Ul peIIEeHUs
JKU3HECHHBIX 3a]1a4

YMeHue packpelBaTh COAEpKAHME OMOJOTMYECKUMX TEPMHUHOB U TOHSATHUI:
KHU3Hb, KIETKA, OPraHu3M; MeTa0oan3M (0OMEH BEIECTB U IMPEeBpaIICHUE
SHEPruM), rOMEOCTa3 (CaMOpEeryJslus), YPOBHEBas OpPraHU3allus >KUBBIX
CHCTEM, CaMOBOCIPOU3BEJECHHE (PEHNpOAYKLUs), HACIEICTBEHHOCTD,
WU3MEHYHUBOCTb, POCT U Pa3BUTHE

YMeHnue wusznaratb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTanuoHHas1), 3akoHbel (I. Mennens, T. Moprana, H.1. Baswiosa) u
yuyeHus (0 LEHTpaXx MHOroo0Opasusi M MPOUCXOXKACHUS KyJIbTYPHBIX
pactenuii H.W. BaBuioBa), onpenensaTh TpaHHIBI UX HPUMEHUMOCTH K
YKUBBIM CUCTEMaM

YMeHue BiaseTh METOIaMU HAy4YHOT'O [103HaHUS B Onosioruu (HaduroieHue
U ONHCAHWE JKUBBIX CHUCTEM, IPOLECCOB M SIBICHWW; OpraHU3alus Hu
MpOBECHNE OWOJIIOTUYECKOTO DSKCIIEPHMEHTA, BBIABIDKEHHE THIIOTE3BI;
BBISIBJICHUE 3aBUCUMOCTH MEX/y UCCIICyEeMBbIMHI BETHUYMHAME, 00BSICHCHNE
MOJY4YEHHBIX Pe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHITHH, TEOPUIl 1
3aKOHOB; YMEHHE JenaTh BBIBOJBl HAa OCHOBAaHMM  IOJYYEHHBIX
PE3yNIbTATOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIE IPU3HAKN BUPYCOB, KJIIETOK IIPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH
nporeccoB OoOMEHa BEIIECTB UM MpPEBpallleHUs] HSHEPTUU B  KIETKE,
¢doToCcHHTE3a, TUIACTHUECKOTO0 M 3HEPreTMYecCKOoro OOMeHa, XeMOCHHTE3a,
MHUTO3a, MeHo03a, OIUIOJOTBOPEHUS, DPA3MHOXKEHUS, WHIUBHIYaJIbHOTO
pa3BUTHA OpraHu3Ma (OHTOI'€HE3)

YMeHue npuMeHsTh MOy4YeHHbIE 3HAHUA AJI OOBSICHEHUS OMOJIOTHYECKHX
IPOLECCOB U SBJICHUM, JUI TPUHATUS NPAKTUYECKUX PEUIEHUNA B
MIOBCEIHEBHON JKM3HH B IelI9X oOecledyeHnss O0e30IIaCHOCTH CBOETO
3MI0pOBbS U 3JI0pPOBbS  OKPY’KAIOLIUX JIOJEH, COOMIOJIEHUsT HOPM
rpaMOTHOTO MOBEJAEHUSI B OKPY)KAIOWIEH MNPUPOJHOW Cpele; MOHUMaHUe
HEOOXOIUMOCTH HCIIOJB30BaHUS JOCTHXKCHHN COBPEMEHHON OWOJIOTHUU H
OMOTEXHOJIOTHH /T PAIMOHAIBHOTO MPUPOIOTIONE30BAHUS

YMeHue pelarb SJIEMEHTApHbIE TEHETUYECKHE 3aJadud Ha MOHO- H
JTUTHOPUIHOE CKpEIMBaHHE, CIEMJICHHOE HAaClIeJOBaHUE, COCTABIATh
CXE€Mbl MOHOTHOPUIHOTO CKpEUIMBaHUS JJs MpEeJCKa3aHUs HacleI0BaHUS
MIPU3HAKOB y OPTAaHU3MOB

YMeHue BBIOIHATH JaO0OpaTOpHbIE W MpPaKTHUYECKHe paboThl, cOOII0AATh
IpaBuiIa Mpu padoTe ¢ yueOHBIM U 1a00paToOpHbIM 000pYI0BaHUEM

YMeHHe KpUTHUYECKH OLEHUBaTb M HMHTEPIPETUPOBaTh HH(DOPMALUIO
OMOJIOTUYECKOTO COAEP)KaHUS, BKIIOYAIOIIYIO TICEBIOHAYyYHBIE 3HAHUS W3
paznuuHbiX ucTo4HMKOB (CMMU, HaydHO-IONYJIIpHBIE MaTepHUallbl);
STHYECKUE ACMEKThl COBPEMEHHBIX UCCIEIOBaHUN B OMOJIOTHU, MEIUIIMHE,
OMOTEXHOJIOTUU




10

11 KUIIACC

YMeHue co3gaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOINCHUS,
000011ast OMOJIOTHMYECKYI0 HH(OpPMAIUI0 W3 HECKOJIBKMX HMCTOYHUKOB,
I'PaMOTHO UCIOJIb30BaTh MOHATHHHBINA anmapat OHOJIOTHH

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeAMETHBLIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

ChopMupoBaHHOCTh 3HAHWK O MECT€ W POJIH OHOJOTHH B CHCTEME
HAay4YHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOMU
€CTECTBCHHO-HAYYHOW KapTHHBI MUPA W HAYYHOTO MHUPOBO33PECHHUS;, O
BKJIQJIE POCCHUUCKMX U 3apyOEKHBIX YyYEHBIX-OMOJOTOB B Pa3BUTHE
Ouosnoruy; (QPyHKIMOHAIBHON T'PaMOTHOCTH 4YeJNOBEKAa I PpeUIeHUs
KU3HEHHBIX 3a71a4

YMeHune packpbIBaTh COJACpPKAHWE OMOJIOTMYECKUX TEPMUHOB U TOHSATHM:
BHJI, TIOMYJISAIHS, TCHOMOHM, SBOJIOIWS, IBIXKYIIUE CHIBI ((PaKTOPHI)
SBOJIOLUU,  MPUCIOCOOJICHHOCTh  OPraHU3MOB,  BHJI000pa3oOBaHHE,
JKoJNorHueckue (akTopbl, HSKOCUCTEMa, MPOAYLEHThl, KOHCYMEHTHI,
pEeAyLEeHThl, I[eNu MUTaHUs, SKOJOTHYecKas Mupamuia, OUOTeOlEeHO3,
ouocdepa

YMeHune wu3narath OHOJOTMYECKHE TEOpPHH (SBOJIOIMOHHAS Teopus Y.
HapBI/IHa, CHUHTCTHUYCCKAA TCOpUA BBOJ'IIOIII/H/I), 3aKOHBI 1 3aKOHOMEPHOCTH
(3aponbimeBoro cxoacrea K.M. Bapa, uepeoBaHus IIIaBHBIX HalpaBICHUI
u nyrtei oBomonmu  A.H. CeseproBa, ydenus o Ouochepe B.H.
Bepnaackoro), omnpenensaTh TpaHUIBI WX TNPUMEHHUMOCTH K IKHBBIM
cucTeMam

YMeHue BiIajieTh METOIaMH HAyYHOTO TIO3HAHUS B OMoJIOTHH (HAOIII0IeHHE
U OINHCaHWE JKUBBIX CHUCTEM, MPOLIECCOB U SBICHUWH; OpraHu3anus U
MPOBEJIEHUE OHMOJOTHYECKOTO JKCIEPUMEHTA, BBIIBUKCHHE THUIIOTE3BL;
BBISIBJICHHE 3aBUCMOCTH MEX]Ty HCCIEAyEMbIMHA BETHYMHAMH, OOBICHEHUE
MOJIyY€HHBIX Pe3yJIbTaTOB, UCTIOIb30BAHHBIX HAYYHBIX MOHSATUH, TEOpUN U
3aKOHOB; yYMEHHWE JellaTh BBIBOJBI HAa OCHOBAaHWUU  IOJyYYEHHBIX
pe3yIbTaTOB)

YMeHue BBIIENATh CYNIECTBEHHBbIC MPU3HAKUA CTPOCHHS] OHMOJIOTHYECKUX
OOBEKTOB: BUIOB, MOMYJSAIUH, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIeHO30B M JKOCUCTEM; OCOOEHHOCTH MPOLIECCOB HACTEICTBEHHON
W3MEHUYUBOCTH, €CTECTBEHHOTO ot0opa, BHUJI000pa30BaHMUs,
MPUCITOCOOJIEHHOCTH OPTaHWU3MOB, JCHCTBUS IKOJIOTHYECKUX (PAKTOpPOB Ha
OpraHWU3MBI, TIEPEHOCA BEMIECTB M TIOTOKAa DJHEPTrUM B OIKOCHCTEMaX,
AQHTPONOTEHHBIX  M3MEHEHH B  JKOCHCTEMax CBOEM  MECTHOCTH,
KpyTrOBOPOTa BEIIECTB 1 OMOTEOXUMUYECKUX IUKIIOB B Ouochepe

YMeHue nNpuMeHsTh MOJyYeHHbIE 3HaHUS JJI1 OObSICHEHUS OMOJIOTHYECKUX
MPOLIECCOB UM SIBICHUM, [ TMPHUHATUS TMPAKTUYECKUX PpEUIeHUH B
MOBCETHEBHON JKU3HM B LEIIX oOecnedyeHus Oe30MacHOCTH CBOEro
3MI0pOBbSl U 3/I0pPOBbS  OKPY’KAIOLIUX JIIOJEH, COOMIOIEHUusT HOpM




IPaMOTHOI'O IOBEACHUSI B OKpY)KAIOIIEH MPUPOAHON Cpele; NOHMMAaHUE
HE00XOAMMOCTHU HCIOJIb30BAHUS JOCTH)KEHUI COBPEMEHHOM OMOIOTUH AJIst
panMoHaIBLHOIO IPUPOAOIOIb30BAHUS

YMeHue periarh dJeMeHTapHbIe OMOJIOTHYEeCKHE 3a/1a49H, COCTABIISATH CXEMBI
MepeHoca BEIIECTB U SHEPTUU B IKOCUCTEMaX (LM MTUTaHuUs)

YMeHHe BBIOIHATH Ja00paTOPHBIC U TMPAKTUYECKUE pabOThI, COOIOATH
MpaBujia IpHu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYA0BAHHEM

YMeHue KpUTHYECKH OLIEHWBATh M HMHTEPIPETUPOBATH HHQPOPMAIIIIO
OHMOJIOTMYECKOI0 COJAEP)KaHUS, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3
9 paznuuHbix HcrouHukoB (CMU, HayuyHO-IONyJSipHBIE MaTepHalbl);
paccMaTtpuBaTh II00ANIbHBIE IKOJIOTUYECKUE MPOOJIEMBbI COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUIO

YMenue co3gaBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIICHUSA,
10 0000mmas O6uonornyeckyro HHGOPMAIUI0O M3 HECKOJIBKHX HCTOUYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATHUHBIN ammapatr OHOJIOTUU

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA
10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COleP:KAHUS

1

11

buonorus xak Hayka

buonorus — Hayka o kuBOH mnpupone. Ponp Ouonorum B popMupOBaHUU
COBpPEMEHHOW Hay4yHOH KapTHHBI MUpa. CucTemMa OMOJIOrMYecKUX HayK

1.2

Meroapl TO3HAHUS JKUBOW TPHUPOILI (HAOIIOJAEHUE, DKCIIEPUMEHT, OIHMCAHHE,
M3MEpPEHHe, KiacCu(puKaIys, MOJICITUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX )

2.1

’KuBbie cuCTEMBI U UX OopraHu3anunsa

XKusble cucrembl (OMOCHUCTEMBI) Kak IpeaMeT u3yudeHusi Ouosoruu. CBolicTBa
ouocucTeM U UX pasHooOpaszue

2.2

YpoBHHM opraHuzanuu OHWOCHCTEM: MOJIEKYJSIPHO-TEHETUYECKUM, KIJIETOYHBIH,
OpraHU3MEHHBIHN, MOMYJIALNOHHO-BUIOBON, S3KOCUCTEMHBIN, OMOChepHbI

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH  COCTaB  KJIETKM. XHUMHUYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Bosia 1 MuHepasibHbIe BemecTBa. DYHKIMK BOJABI U MUHEPATbHBIX
BelecTB B kieTke. [loanep:xanne ocMOTHYECKOTo OanaHca

3.2

benku. CoctaB u cTpoeHHe O€nKOB. AMMHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3amenuMble M 3aMEHHMBIE aMHHOKHCIIOTBI. AMHHOKHMCIIOTHBIM COCTaB. YPOBHH
CTPYKTYpblI OE€TTKOBOI MOJIEKYJIbI (IEpBUYHASI, BTOPHUYHAS, TPETUYHAS] M YETBEPTHYUHAS
CTpYKTypa). XUMHUYECKHE cBoWcTBa OenkoB. buonornueckue pyHKIuM OEIKOB.
®depMeHTHI — Ononoruueckue karaiauzaropbl. CTpoeHue GpepMeHTa: akKTUBHBIN IIEHTD,
cyoctparHas cneuupuunoctb. Kopepmentsl. Burtamunsl. Ominuus GepMeHTOB OT
HEOPraHUYECKUX KaTaIn3aToOpOB

3.3

VYrneBonpl: MoHOcaxapuabl (TJIFOKO3a, puOO3a H JIE30KCHPHO03a), aucCaxapuibl
(caxapo3a, JakTo3a) | ToJHMcaxapuabl (KpaxMmai, TJWKOTeH, IeJIII0JI03a).
Bbuonornveckne GyHKINU YTIIEBOIOB.

Jlunuael: TpUrIMUepuabl, crepounabl, Gocomunuasl. I'mapoduabHO-TUAPOPOOHBIE




cBoiicTBa. buonormueckue Qynkuuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB U
JIMIIA0B KaK UICTOYHUKOB DHEPIUU

3.4

3.5

Hyxnennossie kucnorel: JIHK u PHK. Hykmeotuasl — MOHOMEpBI HYKJIEHMHOBBIX
kucaot. Crpoenne u pynkmun JHK. Crpoenne u pynxmuun PHK. AT®: ctpoenue u
byHKIIUN

[Muronorus — Hayka o kietke. Knerounas reopus. MeToapl n3y4eHUsI KIETOK

3.6

Knerka kak nenoctHas »xwuBas cucreMa. OOLIMe MNPU3HAKU KIETOK: 3aMKHYyTast
Hapy>kHasi MeMOpaHa, Mosekyisl JJHK kak renernueckuii anmapar, cucteMa CUHTE3a
Oenka

3.7

Tunbl kneTok: sykapuoTHuYecKass W Tpokapuoruueckas. OCOOEHHOCTH CTpPOCHUS
npokapuotuueckoil  kimetku.  Kierounas — crenka — Oakrtepuil. — CTpoeHue
9YKapUOTHYECKON KIeTKH. OCHOBHBIE OTIMYUS PACTUTENBHOMN, JKUBOTHOW U rpHOHOM
KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIUKC, UX (PYHKIIHH.
[Tnazmartudeckass memOpaHa, e€ cBoiicTBa W (yHKuuu. LluTorumasma u e€ opraHoumabl.
OnHomeMOpaHHBIE OpPraHOMJIbl KIIETKU: 3HJoIUIa3marudeckas cetb (OIIC), anmapar
lonbxu, sm3ocomel.  IlomyaBTOHOMHBIE  OpraHOMIbI  KJIETKH: MUTOXOHJpUH,
wiactuapl.  IIpoucxokaeHne  MUTOXOHIpUH M IwlacTui. Buael  moactun.
HememOpaHHble OpraHoujibl KICTKM: pPHOOCOMBI, KJIETOYHBIM LEHTP, PECHUYKH,
KTyTUKU. OYHKIIMM OPraHOMI0B KJIeTKU. BrirroueHus

3.9

SAnpo — perynstopHbelii 1eHTp kieTku. CTpoeHue sapa: sjepHass o000JI0uKa,
KapuoIuia3Ma, XpoMaTuH, AJPLIINIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KJIICTKC

)KI/BHGJICHTCJ'ILHOCTB KJIICTKHU

4.1

OOmeH BemiecTB, WJIM MeTa0OIU3M. AcCUMUIALUS (IUIaCTUYECKUH OOMEH) H
JUCCUMMJIALIUS  (SHEpreTHYeckuii oOMEeH) — JBE CTOPOHBI €IUHOro Ipolecca
Merabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOo(HBIM U rereporpodubiii. Ponib
(GbepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAILICHUH SHEPTUU B KIETKE

4.2

®dorocunte3. CeToBas U TeMHOBas ¢a3bl ¢orocuHTe3a. Peakmuu Qorocunresa.
OddexktuBHOCTS (QoTOCHHTE3a. 3HaueHHWe (POTOCHMHTE3a ISl KU3HH Ha 3emiie.
Bmustane ycmoBmit  cpenpl  Ha  (OTOCHMHTE3 H  CIOCOOBI  TOBBIMICHHUS — €TO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UPYIoIIHe OakTepun. 3HaUeHNE XeMOCHHTE3a IS )KU3HU Ha
3emiie

4.3

DHepreTUYecKkuii OoOMEH B KJIETKe. PaciiermieHne BemecTB, BBIJCIICHHE U
aKKyMYJIMPOBaHUE DHEPTUU B KIIETKE. DTambl dHEPreTHYecKoro oOMeHa. I nmkonus.
bpoxenne u ero Buabl. KuUCIOpOAHOE OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
O} heKTHBHOCTH DPHEPTETHIECKOTO OOMEHA

4.4

Peaknium marpuunoro cunte3a. I'eHernyeckas uHdopmanus u JAHK. Peanuszaunms
TeHETUYECKON WHPOpMaMK B KJIETKe. [ eHEeTHYeCKWid KO M €ro CBOWCTBA.
Tpanckpuniuss — wmatpuunbiii cunte3 PHK. Tpancmsmuss — OwuocuHTes Oenka.
KonupoBanue amuuokuciot. Pois pubocom B OrocuHTe3e Oenka

4.5

Hexnerounsle ¢opmbl Xu3HU — BHpychl. Mcropuss otkpsiTust Bupycos (.M.




NBanoBckuii). OCOOCHHOCTH  CTPOCHUS U JKU3HENEATEIHHOCTH  BHPYCOB.
bakrepuodaru. bonesHu pacreHuid, )KUBOTHBIX U YEIOBEKA, BHI3BIBACMBIC BUPYCAMH.
Bupyc nmmynonedunmra yenoseka (BUY) — Bo3oynurens CIIN/a. [Ipodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHUIA

5.1

Pa3sMHOXEeHME U MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

Kierounslii MKII, WM KU3HEHHBIA UK KiIeTku. MuTepdasza u muto3. [Ipormeccsr,
nporekaromue B uHTepdasze. Perumkanus — peakmus mMarpudHoro cuHTeza JIHK.
Crpoenue xpomocoM. XpOMOCOMHBIH HaO0Op — KapuoTuil. JIWIUIOWIHBIA W
TaryIOWAHBIA  XPOMOCOMHBIE HAOOpbl. XpoMmaTuiabl. LlUTONOrMYecKHe OCHOBBI
Pa3MHOKEHHUS U UHJIMBUIYaTIbHOTO Pa3BUTUSI OPTAaHU3MOB.

Henenue kinetku — Muto3. Craguu mutosa. [Ipouecchl, mpoucxoasiiyue Ha pa3HbIX
CTaAusX MUTO3a. buonorndyeckuii CMbICII MUTO3a

5.2

@opMbl pa3MHOKEHHUS OpPraHM3MOB: Oecriojioe H TooBoe. Bwuuer Oecrmonoro
pa3MHOXKEHHUA: JIeJICHHE HAJBOE, IIOYKOBAHHWE OJIHO- M  MHOIOKJIETOYHBIX,
CopooOpa3oBaHUe, BEreTaTHBHOE pa3MHOKEHHE. VICKycCTBEHHOE KIIOHHUPOBAHHE
OpPraHU3MOB, €r0 3HAYEHUE JUIs CENEKLUU

5.3

5.4

5.5

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.
Metiios. Cranuu meio3a. [Ipouecchl, mpoucxosime Ha cTaausax meito3a. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. brojgornyeckuii CMbICI M 3HaYEHUE MEN03a

I'ameTorenes — mporecc 00pa30BaHUsS IMOJIOBBIX KIETOK y JKHBOTHBIX. [loJjOBBIC
JKele3bl: CeMEHHUKH U SMYHUKH. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaro3oui, SIUIEKIETKA) — cliepMaToreHe3 u oorene3. OCOOEHHOCTH CTPOCHHS
SUEKIIETOK U criepMaTo30u10B. OrogoTBopenne. [laprenorenes

NuauBuayanbHOe pa3BuTHE (OHTOT€HE3). DMOPHUOHAIBEHOE Pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOpPHOHANBHOTO PAa3BUTHUA Yy TI03BOHOYHBIX JKHBOTHBIX: JIpOOJIeHHE,
racTpyJssnus, OpPraHOTeHE3. [TocTamOproHaIBHOE pa3BUTHE. Tumnbr
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MPsIMOE, HenpsiMoe (JIMYMHOYHOE). BnusiHue cpensl
Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOICTBA.
Poct u pasButme pacrenuii. OHTOT€HE3 IIBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH,
CTaJlH Pa3BUTHSA

6.1

HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB

[Ipeamer m 3amaum reHetuku. Mcropusi pasBUTHsS T€HETHKU. Bkiaa pocCHMUCKUX U
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETUKU. MeTOIbl TeHEeTHKH (THOpHU 00T HUECKHi,
UTOTCHETUUECKUH,  MOJIEKYJISIpHO-TeHeTU4YeCKuil).  OCHOBHBIE  T€HETHUYECKHUE
noHATUA. I eHeTYecKass CUMBOJIMKA, UCIIONIb3yEMas B CXeMaX CKPEIUBaHUN

6.2

3aKOHOMEPHOCTH  HACIeJOBAaHUS TPHU3HAKOB, YycTaHOBJIeHHbIe [. MeHmemnem.
MOoHOTHOPHIHOE CKpeIIMBaHue. 3aKOH eMHO00pa3ns THOPUIOB IMIEPBOTO TTOKOJICHHS.
[IpaBmwio momMuHHpOBaHHS. 3aKOH pacHICIUIEHUS MPU3HAKOB. [ HMOTE3a YHCTOTHI
ramert. [lomHOE M HEMOTHOE JOMUHHUPOBAHHUE.

JluruOpugHoe CKpenBaHWe. 3aKOH HE3aBUCHUMOIO HACIECIOBAaHUS IPU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI ~ TUTHOPHIHOTO CKpEIIMBAHWS. AHAIM3HPYIOIICe
CKpemuBaHue. Vcnoib30BaHNe aHAM3HPYIOMIETO CKPEUIUBAHUS I ONpECIICHUS
TFEHOTHIIA 0COOHU

6.3

CueruieHHoe HacienoBaHue npuszHakoB. PaGora T. Moprana mo cuenjieHHOMY




6.4

6.5

6.6

HaCJICJOBaHHUIO I'CHOB. HapymeHI/Ie CHCIIJICHUA T'CHOB B PE3YJILTATC KPOCCHUHIOBCPA.
XpOMOCOMHaﬂ TEOpHU HACIECACTBEHHOCTH. I'enernueckue KapThI.

I'emetnka momna. XpOMOCOMHOG OIIpCACIICHUE II0JIa. AYTOCOMBI N IIOJIOBBIC
XPOMOCOMBI. I'omorameTHBIE M IreT€poraMEeTHBIC OpPraHU3MBEI. HaCJ'IeI[OBaHI/Ie
IIPHU3HAKOB, CHUCIUICHHBIX C IIOJIOM

HN3menunBocTh. BUIbl M3MEHUMBOCTH: HEHACJCACTBEHHAsA M HacieacTBeHHas. Pomb
Cpenbl B HEHACJICJICTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(UKAITMOHHOM
W3MEHYMBOCTH. BapwanvoHHBIH psin W BapualmoHHas KpuBas. Hopma peakuum
npu3Haka. KoJlnM4yecTBEHHbIE M KAauyeCTBEHHBIC NPH3HAKKM W HMX HOpMa pEaKIuu.
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUYUBOCTH

HaCJIGZ[CTBeHHaH, nin T'CHOTHUIINYCCKAA, U3MCHYHNBOCTbD. KomOunarusHas
H3MEHYMBOCTh. Melo03 M IT0JIOBOH npouecc — OCHOBA KOMOMHATHBHOHN M3MEHYHBOCTH.
MYTaI_II/IOHHaH HU3MCHYHNBOCTD. KJ'IaCCI/I(l)I/IKaI_[I/IH MYTaHHﬁZ ICHHBIC XPOMOCOMHEIC,
resomMunie. Yacrora u IIPpUYKUHBI MYTaHI/Iﬁ. MYTaFeHHHe (i)aKTOpLI. 3aKoH
TOMOJIOTHYCCKUX PAIOB B HaCHCHCTBeHHOﬁ n3MeHuuBoctyu H.M. BaBunona

I'enetnka uvenoBeka. Kapuorun udenoBeka. OCHOBHBIE METOJBI T€HETHUKHM UYEJIOBEKA:
IreHeaJIOTHYSCKHH, OJIM3HELIOBBIMH, IIUTOr€HETHYECKUH, OMOXHMMHUYECKHH,
MOJIEKYJISIpHO-TeHeTHUYeCKU. COBPEMEHHOE OIPEACIICHUE T€HOTHUIIA: IOJTHOT€HOMHOE
CEKBCHUPOBAHHE, TCHOTUIIMPOBAaHHWE, B TOM uyuciae ¢ mnomomipio [IL[P-ananm3za.
HacnencrBenHele  3a0ojieBaHHMS  YCJIOBEKA: TCHHBIC  OOJIE3HHM, OOJE3HH C
HaCJIEACTBEHHOM MPEAPaCIIONOKEHHOCTHI0, XPOMOCOMHBIE OoJe3Hu. CoMaTuyeckue u
reHepaTuBHbIE MyTanuu. [IpuHIHMNBI 370poBOro o0Opasza >KHU3HU, JUATHOCTHUKH,
npopUIAKTUKU M JIEYEHHs] TEeHETHYeCKuX Oone3Hell. Menuko-reHeTu4ecKoe
KOHCYJIbTUPOBaHHE. 3HAYCHHE MEIUIIMHCKOM TEHETUKHM B TMPEJOTBPALIEHUU U
JICYCHU U TCHETHYECKUX 3a00JI€BaHUI YeIOBEeKa

7.1

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH
Cenekiusi Kak HayKa M Ipolecc. 3apOoXKIACHUE CEJIEKIMU U JIOMECTUKAlMs. YUeHue

H.N. BaBunosa o HOCHTpax MPOUCXOKIACHUA U MHOFOO6pa3I/IH KYJBbTYPHBIX paCTeHHﬁ.
]_IeHTpI)I MPOUCXOKACHUA NOMAIIHUX KHUBOTHBIX. COpT, nopoJaa, mirtaMm

7.2

7.3

CoBpeMeHHbIE METOJbl CeJNeKIUUu. MaccoBblii W UHAMBUAYAIbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHUl U KUBOTHbIX. OIlleHKa JKCcTepbepa. bIM3KOpoACTBEHHOE
ckpeuiBaHue — UHOpuauHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUI.
I'etepo3uc, niam rubpuaHas cuna. HepoicTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otnanénnas ruOpunuzanus U e€ ycrnexu. McKycCTBeHHbIM MyTareHe3 M HOJy4deHHe
MTOJIMIUIONIOB. JJOCTHKEHUS CEJNIEKIIUU PACTECHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorus kak oTpacib NPOM3BOACTBA. ['€HHAs MH)KEHEpHs. DTalbl CO3JaHUA
pexomOunantHOM JIHK wu TpaHcreHHbix opranu3moB. KierouHas uHXeHepus.
Knerounsle KynbTypbl. MUKpPOKIIOHAIBHOE pa3MHOKEHHE pacTeHuil. KinoHupoBaHnue
BBICOKOIIPOJYKTUBHBIX ~CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOIMYECKHE H
stryeckue mpodsemsl. 'MO — reneTnuecku MOIUGHUIIMPOBAHHBIE OPTaHU3MbI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

DBOJIONMOHHAS OWOJIOTHS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.




CBuzerenscrBa 3Boitonuu. IlaneoHTonornueckue: MociaeI0BaTEIbHOCTh IOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKOM JIETOMHCH, TIepexoqHbie ¢popMbl. buoreorpaduyeckue:
CXOACTBO M pazinure ¢ayH U (JIop MaTEPUKOB M OCTPOBOB. DMOPHOIOTUYECKUE:
CXOACTBA U pa3IU4yusi 3MOPHOHOB Pa3HBIX BUJOB IMO3BOHOUYHBIX. CpaBHUTENBHO-
AHATOMUYECKHUE: TOMOJIOTUYHbIE, aHAJIOTHYHbIE, PYJUMEHTAPHBIE OPTaHbl, aTABU3MBI.
MonexkynsipHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHHU3MOB HACIIEACTBEHHOCTH H
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB

OpomtonmonHas teopus Y. JlapBuna. IIpennochbuiki BO3HMKHOBEHHUS JapBHUHH3MA.
JIBuKkymye cuiibl SBONIONUH BUIOB 10 [lapBuHy (M30BITOYHOE pa3MHOXKEHHE MpPU

12 OTPaHMYEHHOCTH  PECypcoB, Heompeneia€HHas  M3MEHYMBOCTh, Oopbba  3a
CYILIECTBOBaHHE, €CTECTBEHHBIH 0TOOD)
13 Cunternueckas Teopuss sBomouud (CTD) U OCHOBHBIE €€  IOJIOKEHHS.
' MukposBontonus. [lonmynanus Kkak eiMHUALIA BUAA U 3BOIIOLUN
JBmxymue cuibl ((hakTopsl) IBOIIOIMH BHIOB B IpHUpoje. MyTallMOHHBIN MTPOIecC U
KOMOMHATHBHAsI U3MEHUUBOCTb. [lonysuoHHbIe BOJIHBI U Apeiid reHoB. M3onauus u
murpanusa. EcrtecTBeHHBIH 0TOOp — HampaBisitommid (Gakrop sBoirormu. DopMel
14 | SCTECTBEHHOTO orbopa.
' [TpucnocoONeHHOCT,  OpPraHM3MOB  KaK  pe3yibTaT  3BodIONuH.  [Ipumepsl
MPUCTIOCOOICHH y OpraHu3MoB. ApoMop(}O3bl U UINO0AJANITAIHH.
Bun u BugoobpazoBanue. Kpurepuu Buma. OcHoBHbIe (HOpMBI BUA000pA30BaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe
15 MakposBomonus. @opMbl 3BONTIOLNN: (HUIIETHUECKAs!, TUBEPIreHTHAsl, KOHBEPTeHTHAs,
napanensHas. HeoOpatuMocTs 3BOMIONUN
2 Bo3nukHOBEHME U pa3BUTHE )KU3HU HA 3emiie
JloHay4HBIE TpEACTABIEHUS O 3apOKICHMM KU3HU. HayuHble THUIIOTE3BI
BO3HUKHOBEHUS )KU3HU Ha 3emiie: abMoreHe3 U NaHcrnepMus. XUMHUYECcKast 3BOJTIOLHS.
2.1 | DKCHIeprMEHTAIILHOE TOATBEPXKACHUE XMMHUYECKOH 3BONIONHMH. HadanpHble STambl
6uonorunueckoit sBomtonuu. ['unoreza PHK-mupa. IlepBbie KieTKH M UX HBOJIIOLMSL.
®opMupOBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB
PasButne xusHu Ha 3emse mo spam u nepuonaM. Karapxei. Apxeiickas u
npotepo3oiickasi dpel. Ilameo3olickas 3pa U e€ mepuoAbl: KeMOPHICKHIA,
OPJIOBUKCKHM,  CHIIYPUWUCKWW,  JE€BOHCKHU, KaMEHHOYTOJIbHBIM,  TEPMCKHUH.
99 Me3so3o¥ickas 3pa 1 €€ nepruobl: TPUACOBbIN, FOPCKUNA, MEJIOBOM.
KaiiHo3oiickast spa n €€ nepuojpl: MaJ€Or€HOBbI, HEOTEHOBBIN, aHTPOIOIE€HOBBIN.
XapakTepruCcTHKa KJIIMMATa U T€OJOTHYECKUX MporieccoB. OCHOBHBIE 3TAIBbI 3BOJIOLNHI
pPAcTUTENLHOTO M JKUBOTHOTO MHpa. ApoMop]o3bl y pacTeHUH U IKHUBOTHBIX.
[losiBneHue, pacuBeT U BBIMMUPAHUE TPYIII KUBBIX OPraHU3MOB
53 Cucrema OpraHM4ecKOro Mupa Kak oOTpaxeHue HBomound. (OCHOBHBIE
' CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
OBonironusl 4ejaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue mnpeacraBieHUil o
IIPOUCXOXKACHNUN YesoBeKa. MeTobl n3ydeHus anTpororenes3a. CxoncTsa U pasinyus
2.4  denoeka M XKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YeTIOBEKa.

JBwxkymue cunbl (dakTopel) aHTpororeHesa. HaciencTBeHHass W3MEHYMBOCTh M
ecTecTBeHHBIH 0TOOp. OOIIeCTBeHHBI 00pa3 >KW3HU, M3TOTOBJIECHUE OpYAUN Tpyaa,




MBIIIJICHUC, PCUb

2.5

2.6

OcHOBHBIE CTaIMM U BETBU JBOJIIOIIMY YEJIOBEKA: aBCTPAIONUTEKH, YEI0BEK yMEIbIN,
Yenosek npamoxonsiuii, YenoBek HeaHaepTalbckui, Yenosek pasymuslid. Haxonku
HCKOIIAaeMBIX OCTaHKOB, BpEMs CYIIECTBOBaHHs, OOJACTh pacIpOCTpaHEHUs, 00bEM
FOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPY U

Yenoeueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOUAHAs (eBpasuiickas),
HErpo-aBCcTpajionHasl (3KBATOPUAIIbHAS), MOHIOJIOUHAS (A3MAaTCKO-aMEPUKAHCKas).
UepTbl NPHUCIIOCOONICHHOCTH NPEACTABUTENICH YeNOBEYECKHMX pac K  YCIOBHSIM
cyuecTBoBaHus. ENMHCTBO yenosedeckux pac. Kpuruka pacusma

OpranusMbl 1 OKpy’Karolas cpeia

3.1

OKkonorus Kak HaykKa. 3ajadd M pas3fenbl 3KOJIOrvMu. MeTombl 3KOIOrMYeCKHX
UCCIIEIOBaHUM. OJKosorndeckoe MupoBoz3peHue. Cpenbl 0OUTaHMS OpPraHU3MOB:
BOJIHAs1, HA3EMHO-BO3/1yIIHas1, [I0YBEHHAs, BHYyTPUOPTaHU3MEHHAs

3.2

3.3

3.4

3.5

Okonornyeckne  (aKTOPHI. Knaccupukamuss ~ skomorndeckux  (hakTopos:
abuoTnueckue, OMOTUYECKHE U aHTPONOTreHHbIe. JleiicTBHE IKOTOTHIECKUX (PaKTOPOB
Ha OpraHU3MBbI

AlGuotnueckue (GakToOphl: CBET, TeMmIepaTypa, BIAXHOCTh. {DOTONEPUOIU3M.
[TpucnocoOeHust OpraHu3MoB K JIeHCTBUIO abnoTudeckux (paktopos. buonorunueckue
PUTMBI

buotnueckue Qaxrtoppl. Bunmbl OuoTHYeCKMX B3aMMOJEHCTBUN: KOHKYpEHIMS,
XMIIHUYECTBO, Mapa3suTU3M, MyTyalu3M, KOMMEHCAIu3M (HaxJeOHWYecTBO,
KBAapTUPAHTCTBO), aMEHCAIIU3M, HEUTPAIU3M. 3HaueHue OMOTHYECKHX
B3aUMOJICHCTBUH JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX

DKOJIOTHYECKHUE XAPAKTCPUCTHKU TIOIYJISAINUU. OcCHOBHBIC ITOKAa3aTEIIHN MOMyJIs I U
YUCJICHHOCTb, IUNIOTHOCTb, POXKAACMOCTb, CMCPTHOCTb, IMPUPOCT, MUI'DALUA.
I[I/IHaMI/IKa YHUCJIICHHOCTH IIOIMYJIAIMH U ee peryisinusa

4.1

4.2

4.3

Coo01recTBa 1 SKOJIOTUYECKUE CUCTEMBI

CoobmecTBO  opraHu3smMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBasd,
NPOCTPaHCTBEHHAsI, Tpouueckas (mumieBas). Buasl-gomuHanTel. CBsi3u B OHOIIEHO3E

Okosnorudeckre cuctemsl (3kocuctemsl). [lonaTue 06 skocucteme U OMOreoleHO3e.
OyHKIMOHANIbHbIE ~ KOMIIOHEHTBl ~ OKOCHUCTEMBI:  NPOJYLEHThl,  KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemiecTB M NMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue
(mumieBble) YpOBHU 3KocucTeMbl. [IumieBble nenu u cetd. OCHOBHBIE MMOKa3aTelu
HKOCHUCTEMBbI: OmomMacca, MNPOAYKLHUSA. OKOJOTHUECKUE TMHUPAMUIBL MPOTYKIHUH,
YHCICHHOCTH, OmomMacchl. CBOWCTBA HIKOCHCTEM: YCTOWYMBOCTH, CAMOPETYJISIIHS,
pazutHe. Cykueccus

[IpuponHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M pEK. DKOCHUCTEMa XBOWHOIO WM
HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBL. Y pOodkocucTeMbl. bronoruueckoe
U XO341CTBEHHOE 3HAYE€HUE arpodKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpazme  kak  ¢akrtop  ycroiumBocTH  3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.W. Bepuazackoro o 6uocdepe. I'panuiipl, coctaB u CTpykrypa 0uocgepsl.




XKusoe BemectBo u ero ¢ynkmun. OcoOeHHOCTH OHoOchepbl Kak TI100aNIbHOM
9KOCHCTeMBbI. Jl[MHAMHuUecKkoe paBHOBecMe U oOpaTHas CBs3b B Ouocdepe.
KpyroBopoThl BeliecTB U OMOT€OXMMHUYECKUE IMKIIBI JIEMEHTOB (yriepoja, a3ora).
3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

UenoseuectBo B Ouocdepe 3emun. AHTPONOreHHBbIE HU3MEHEHUs B Owmocdepe.
45 ['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

OcHOBa paIMoOHAILHOTO YIIPABICHHS MTPUPOJHBIME PECYpCaMH U MX HCIIOJIb30BaHHE.
JocTrokeHus: OMOJIOTHH ¥ OXpaHa MPUPOIbI

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MNPOLECCA OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI J151 YYHEHUKA
METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET




