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IosicHuTeIbHASA 3aNIMCKa

Pabouast mporpamma o OMOJIOTHU HA YPOBEHB CPEIHETO OOIIEro 0Opa3oBaHUS IS
oOyuaronmuxcst 10-11-x kimaccoB UOY «Benma» pa3paboraHa B COOTBETCTBUU C
TpeOOBaHUAMU:

o @enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O0 oOpa3oBaHHH B
Poccniickon ®@enepanum»;

o mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yTBep)IAeHUU
dbenepaibHOrO TOCYAAPCTBEHHOIO0 00pa30BaTENIbHOTO CTaHAapTa CPEIHEro
obOmero oOpa3zoBaHus» (C  HM3MEHEHUSMH, BHECEHHBIMH IPUKA30M
Munnpocsemienns ot 12.08.2022 Ne 732);

o mpukaza MunnpocBemenuss ot 18.05.2023 Ne 371 «O6 yTBepkIeHUU
dbenepasibHOM  00pa3oBaTEIbHOM  MporpaMMbl  CpeAHEro  OOIIero
o0pa3oBaHUs;

o npukaza MunnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepx)aeHun
[Topsinka opraHu3aiii U OCYIIECTBICHUS 00pa30BATEIbHON IESATEIbHOCTU
10 OCHOBHBIM OOIIE00pa3oBaTEIbHBIM IMpOTrpaMMaM — 00pa30BaTEIbHBIM
porpaMmaM HayajJabHOro OOIIEro, OCHOBHOTO OOILEro M CpEeIHEro OOLIero
o0pazoBaHUs;

« Konnenuuu npenogaBanus yueOHoro npeameta «bruonorusy»;

« KoHuenuuu 3K010ruyeckoro oopa3oBaHus B CUCTEME 00I1IeT0 00pa30BaHus;

o KommiiekCHBIM  MJJaHOM  MEpONPUATUN 1O  MOBBIILIEHUIO  KadyecTBa
MaTEeMaTUYECKOI0 U €CTECTBEHHO-HAYYHOI'O0 OOpa30BaHMs Ha MEPHOJ 10
2030 rona;

o CIT 24.24283-26 «CaHUTapHO-YIUAEMHOJIOTUYECKHE TpPEeOOBaHUS K
OpraHu3alMsIM BOCIUTAHUS U OOY4YEHHS, OTIbIXa U O3[OPOBIICHUS JE€TeHl U
MOJIOJICKUY, YTBEPKACHHBIX MTOCTAHOBIEHUEM TJIAaBHOTO CAHUTAPHOTO Bpaya
ot 02.06.2026 Ne 19;

o CanlluH 1.2.3685-21 «I'urnennyeckue HOpPMATHBBI W TpeOOBaHUA K
oOecrieyeHunto 0e30MacHOCTU U (M) O€3BPEIHOCTH ISl YesloBeKa (haKTOpOB
CpeIbl OOUTaHUS, YTBEPKACHHBIX TTOCTAHOBJIEHHEM TJIABHOTO CAHUTAPHOTO
Bpaya oT 28.01.2021 Ne 2.

Pabouas mporpamma opueHTHpOBaHA Ha LIEJIEBBIE TPUOPUTETHI, CHOPMYITUPOBAHHEIE
B (QenepanbHOil paboueil mnporpaMme BOCHUTaHUS W B pabodeil mporpamme
Bocriutanus YOV «Bennay.

[Ipu pa3paboTke mporpaMmbl 1O OWOJOTMH TEOPETHUYECKYID OCHOBY Jif
OTpe/eNieHUs] TMOAXO0J0B K (OPMHUPOBAHHUIO COAEPKAHUS Y4YEOHOro MpeaMera
«buonorus»  cocraBuiaM:  KoHuentyaiapHele mnonoxenus ProcC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIE€JICH, COIepKaHUs, PE3yIbTaTOB 00yUYeHUS U TPEOOBAHMIA
K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, TOJIOKECHHSI 00 OOIIMX IENSIX W MPUHIUTIAX,
XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHME CHUCTEMbl CpEAHEero  OOIIero
obpazoBanusi B Poccuiickoit depeparuu, a TakXkKe IMOJOXKEHUS O CIenudpuke
Owonoruy, ee 3HAYCHWH B TIO3HAHWM KUBOW TPHPOABI H  oOecredeHuu
CYILLIECTBOBAHMS 4esioBeuecKoro oomectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUAM
OTIpe/ieNieHbl OCHOBHBIE (DYHKIIMU TTPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.
[Iporpamma mo OuoyioruM JaeT NpeAcTaBlieHHe O Lesix, 00 olmieil crpareruu
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pacmpejieieHne MO pas3ieiiaM U TeMaM, PEKOMEHAYeMYI0 MOCIeA0BaTEIbHOCTh
M3y4deHUsl y4eOHOTO Marepuaia ¢ YYETOM MEXKIPEIMETHBIX W BHYTPHUIPEIMETHBIX
CBSI3€M, JIOTMKM 00pa30BaTENBHOTO MpOIEcCca, BO3PACTHBIX  OCOOEHHOCTEN
00yyarommxcs.

B mporpamme mo OMONIOTMHM Tak)Ke YUYWTHIBAIOTCS TPEOOBAHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3ysibTartaM OOy4YeHHUS B
(GbOpMHpPOBAHWK OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENHHOMN JESITEIbHOCTH/y4eOHbIX
JEUCTBUN 00yJarouXcsi 0 OCBOCHUIO CO/IEPKAHUsI OMOJIOTUYECKOr0 00pa3oBaHusl.
B mnporpamme mo Owuosorum (10-11-e kmacchl, 0a30BBIM ypOBEHB) peaiu30BaH
OPUHIIMI TPEEeMCTBEHHOCTH B M3y4YeHMHM OHWOJIOTMH, Ojarojgapss 4emy B HeW
NPOCMATPUBAETCS  HAMNpPABJICHHOCTh HAa  pa3BUTUE 3HAHWM, CBA3aHHBIX C
(dbopMHpOBaHHMEM €CTECTBEHHO-HAYUYHOI'O MUPOBO33PEHUS, IEHHOCTHBIX OpUEHTAIIUN
JUYHOCTH, YKOJOTHICCKOTO MBIILICHHUS, IPEACTABICHUI O 3JI0POBOM 00pa3e KU3HU
1 OEpeXHBIM OTHOIIEHHWEM K OKpYy»Karomied npupojHoi cpene. [lostomy Hapsiay c
M3yYCHHEM OOIIeOUOTOTUUECKUX TEOpHUM, a TakKe 3HAHUM O CTPOEHUU IKUBBIX
CHUCTEM pPa3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IPOIECCOB B
mporpamMme 1o OHWOJIOTHH Y/IeJICHO BHUMAHUE UCIIOJIb30BAHUIO MOYYCHHBIX 3HAHHUM
B TIOBCEJHEBHON JKM3HU Ui PEIICHUS TPUKIAAHBIX 3a7ad, B TOM YHCIE:
MPO(IITAKTAKA HACIEICTBEHHBIX 3a00JIEBaHWA YEJOBEKA, MEIUKO-TEHETHICCKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHHS SKOJOTUYECKH I1€J1IeCO00pPa3HOro IOBEJCHUSI B
OKpY Xalollle MPUPOHON cpesie, aHaIM3a BIUSHUS XO3SMCTBEHHOM JEATEIHHOCTU
YeJIOBeKa Ha COCTOSHUE MPHUPOAHBIX M HMCKYCCTBEHHBIX OKOCHUCTEM. Y CHJICHHE
BHUMAHMUS K TIPUKIAJAHONW HANpPaBJICHHOCTH Y4eOHoro mpenmera «buosorus»
IPOJUKTOBAHO HEOOXOJAMMOCTBIO OO€CIeueHUs YCJIOBHM i pEelieHUus OJHOU W3
aKTyaJbHBIX  3a7a4  IIKOJBHOTO  OMOJIOTMYECKOro  oOpa3oBaHMs, KOTOpas
npenmnosiaraetT (HOPMUPOBAHHE y OOYYAIOIIMUXCS CIOCOOHOCTH aJaNTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpenHero odmiero o0pazoBaHus 3aHUMaET BakHOe MecTo. OHa
obecnieunBaeT (popMHUpPOBAHUE Y 00YUAIOIIMXCS MPEACTABICHUNA O HAYYHOU KapTHHE
MHUpa, pacmupsieT U o0000IIaeT 3HaHWS O >KMBOW MPUPOJAE, €€ OTIUUYHMTEIbHBIX
MPU3HAaKaX — YPOBHEBOM OPTaHM3AIIMN 1 IBOJIOINHN, CO3ACT YCIOBUS JIJIS: TIO3HAHUS
3aKOHOB XMBOU NpHpoAbl, (hopMupoBanus (yHKIIMOHATEHON TPaMOTHOCTH, HABBIKOB
3I0pOBOTO U 0€30mMacHOTO 00pa3a KU3HHU, IKOJOTHUESCKOTO MBIIIUICHUS, IICHHOCTHOTO
OTHOIIEHUS K )KUBOW TIPUPOJIE U YETTOBEKY.

Bonbmoe 3HaueHne OWOJOTHS WMEET TaKXKe ISl PEIICHHUsS] BOCIUTATEIBHBIX H
Pa3BUBAIOIINX 33/1a4 CPEHETO O0Iero 00pa3oBaHus, COITUATM3AIMN 00YYaIOIIUXCS.
N3yuenune ounonoruu oOecrieynBaeT yCJIOBUS JUISt dbopmupoBaHUS
WHTEJUICKTYalIbHbIX, KOMMYHHMKAITMOHHBIX W  HWH(QOPMAIIMOHHBIX  HABBIKOB,
ACTETUYCCKON KYJIbTYpPHI, CIOCOOCTBYET HHTETpAIlMM OWOJIOTHYECKUX 3HAHUH C
IIPEJICTABIICHUSMH U3 APYTHX YYEOHBIX MPEAMETOB, B YaCTHOCTH (M3UKH, XUMUU H
reorpaduu. Ha3BaHHBIC TOJOKCHUS O TNPEIHA3HAYCHWH YYEOHOTO TMpeaMeTa
«buonorus» CcoOCTaBUIM OCHOBY [UJIsl OMpEACNeHUs TMOAXOIO0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COJICPKaHUS, TIPEICTABJICHHOTO B IPOrpaMMe TI0 OHOJIOTHH.
Ot6op coxepxkanusi yudeOHoro mipeamera «buosjorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C TMO3UIMH KyJIbTYpOCOOOpPAa3HOrO0 TMOJX0Ja, B COOTBETCTBHM C
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B OKpY)KaloIllel MNPUPOAHON cpene, BOCTpeOOBaHHBIE B IMOBCEAHEBHOM >KU3HU H
npakTHueckor aesrenbHocTH. Ocoboe MecTo B ATOW CHUCTEME 3HAHMM 3aHUMAIOT
AJIIEMEHTHI  COJIEp)KaHUs, KOTOpPbIE CIyXaT OCHOBOM st  (HOpPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHE MUPA U LIEHHOCTHBIX
OpUEHTAIMSIX  JIMYHOCTH, CHOCOOCTBYIOUIMX TyMaHH3alUd  OMOJOTHYECKOTO
o0pa3oBaHUs.

CrpykTypupoBaHHe COAEpKaHMs ydeOHOro Marepuaja B Mporpamme 1o OHoJIOruu
OCYILIECTBJIEHO C YYETOM HPHOPUTETHOIO 3HAUYEHUS 3HAHUN 00 OTIMYUTENIBHBIX
OCOOEHHOCTSIX JKMBOM HPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alld M 3BoOJOLUU. B
COOTBETCTBUM C 3THUM B CTPYKType y4deOHOro mnpenMera «buosiorus» BblieNIEHBI
CIIeyIOIME COJEpkKaTeybHble JUHUM: «buosorus kak Hayka. MeToasl Hay4HOIO
no3HaHus», «KneTka kak Ouosornyeckas cucrtema», «OpraHusM Kak OMoJorudeckast
cucteMayn, «CucrtemMa ¥ MHOrooOpasue OpraHhuyecKOro MHUpay», «IBOJIIOLMS >KHUBOU
MIPUPOIBD, « IKOCHCTEMBI M IPUCYIIE UM 3aKOHOMEPHOCTI.

Lenps n3yuyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIJICHUE
O0OyYarOIIMMUCS 3HAHMSIMU O CTPYKTYPHO-()YHKIIMOHAJBbHOM OpraHW3aldy KUBBIX
CUCTEM DPa3HOI0 paHra M MNPUOOPETEHHWE YMEHUN HCIOJIb30BaTh ATH 3HAHMS IS
IPAMOTHBIX JCHUCTBUH B OTHOIIEHHMH OOBEKTOB JKMBOM MPUPOABI M PEIICHHS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTukeHHe 1eu u3ydeHus ydeOHoro npenmera «buosorus» Ha 6a30BOM ypOBHE
o0ecrnieunBaeTcs pelIeHueM CIEIYIOMUX 3aau:

e OCBOEHHE OOYYalOUIMMHCS CHUCTEMBbl 3HAHMM O OHOJIOTUYECKUX TEOpUsX,
YYECHUSAX, 3aKOHAX, 3aKOHOMEpPHOCTAX, TIUIIOTE3aX, IMpaBUiIaX, CIyXKallux
OCHOBOW isi (pOPMHUPOBAHUSI TPEACTABICHUA O ECTECTBEHHO-HAYyYHOMN
KapTHHE MUPA, O METOJaX HAYYHOI'O MO3HaHUS, CTPOCHUU, MHOTO00pa3uu u
OCOOEHHOCTSIX HUBBIX CHUCTEM PAa3HOTO YPOBHS OpraHU3allMH, BbLAAIOLIMXCS
OTKPBITUSX U COBPEMEHHBIX MCCIIEJOBAaHUSAX B OMOJIOTUY;

o (GopmHupoBaHHE y OOYYaIOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaJIbHbIX WU
TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE aHATN3a JAHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISII0B, UJEH U TIOJXO0JI0B K U3YUYEHUIO JKUBBIX CUCTEM
Pa3HOTO YpOBHS OpraHU3alNN;

o CTaHOBJICHME Yy oOOydarommxcss oOmel KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, pa3BUTUE YMEHUNH OOBSICHATH M OLCHUBATh SBJICHUSA
OKPY’KAIOLIEro MHpa >XKUBOW IPUPOJAbI HA OCHOBAHWM 3HAHWW U OIIBITA,
MOJTyYEHHBIX TPU U3y4YEHUN OMOJIOTHH;

o (opMupoBaHHE Yy OOy4arOUUXCd YMEHUH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOrMUYECKUX 3HAaHUHN B MPAKTUYECKON EATEIbHOCTU YeJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTUH;

e BOCHUTaHUE YOEXKJIEHHOCTH B BO3MOXHOCTH IMO3HAHMS YEJIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOIUMOCTH OEpPEKHOr0 OTHOIICHHMS K HeH, COOJIoJeHUs
ATUYECKUX HOPM IPU MPOBEACHUU OMOJOTUYECKUX UCCIIEI0BAHUNT;

e OCO3HaHWE IIEHHOCTH OHMOJIOTMYECKUX 3HAHUW JJid TOBBIIICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o TIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCETHEBHOM KU3HU JIJIS
OLICHKH IIOCJICCTBUN CBOEH AECATENBHOCTU 10 OTHOLICHUIO K OKPYKAFOIIECH
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B cucreme cpemnero obmiero obpaszoBanus «buosorus», mzydaemass Ha 0a30BOM
YpOBHE, SIBISETCS OOS3aTEIbHBIM YyUEOHBIM MPEAMETOM, BXOMSINIAM B COCTaB
peAMETHON 00s1acTh «ECcTeCTBEHHO-HAYYHBIE TPEAMETHDY.

st m3ydeHust Ouonoruu Ha 0a30BOM YpPOBHE CpPEIHETO 00Imero o0pa3oBaHMS
orBoauTcs 68 yacoB: B 10-m kmacce — 34 vaca (1 gac B Hexemo), B 11-M kimacce — 34
yaca (1 gac B Heento).

JUist  peanuzanvi  OpPOrpaMMbl  UCIIOJB3YIOTCS  Y4€OHMKH, JONYIICHHBIE K
UCIIOJIb30BAHUIO TIPU peaAM3alliil HMEIOIUX TOCYJapCTBEHHYIO AaKKpPEIUTAIUIO
o0pa3oBaTeNbHbIX MPOTPaMM HayajdbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPEIHEro
oOmiero oOpa3oBaHUsS OpPraHU3ALMIMHU, OCYIIECTBISIONIMMHU 00pa30BaTElIbHYIO
JIEATEIbHOCTD, IpUKa3oM MuHnpocseeHus ot 22.06.2026 Ne 436:

o buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uoB A.M. u
npyrue /Ilom pen. Ilaceunuka B.B., AkuuoHepHoe 0OIIECTBO
«M3marensctBo "[IpocBemenne»;

o buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uos A.M. u
npyrue /Ilog pen. Ilaceunuka B.B., AkuuoHepHoe 0OIIECTBO
«M3marensctBo "[IpocBemenne»;

« <..>

DJIEKTPOHHBIE 00pa30BATENIbHBIE PECYPChI, JOMYIICHHbIE K HCMOJb30BAHUIO TPHU
peanu3anuu o0pa3oBaTEIbHBIMU OPTaHU3AIMSIMHU, HUMEIOIIMMH TOCYAapCTBEHHYIO
aKKpeIUTaluio, 0o0pa3oBaTEIbHBIX IMPOTrpaMM HAYaJIbHOrO OOIIET0, OCHOBHOIO
oO1ero, cpeanero odmiero oopazoBanus npukazoM Munmnpocemenus ot 25.08.2026
Ne 591:

e DOOP: «buonorus, 10 knacc». OO0 «AKmacey;

e DOP: «buonorus, 11 knacc». OO0 «AKmacey;

« <..>

Ilnanupyemblie pe3yJibTaThl 0CBOEHHUsI MpeMeTa

Cormacio @I'OC COO ycraHaBnuBarOTCS TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
0oOyYaroImMUMHUCId MPOrpaMM  CpeaHero oOmiero oOpa3oBaHUsA: JIMYHOCTHBIM,
MeTaIpeAMETHBIM U TTPEIAMETHBIM.

JInuHOCTHBIE Pe3yabTAThI

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MpeaMeTa « bBHoorusy BhIIEIECHBI
CJIEIYIOIME COCTABJISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON Tpask/IaHCKON
UJACHTUYHOCTH — TOTOBHOCTH K  CaMOpPa3BUTHUIO, CaMOCTOSITEJIBHOCTH |
CaMOOTIPEICIICHHUIO, HATMYME MOTHBAIIMY K 00YUEHUIO0 OMOJIOTHH, [IeJICHAITPaBICHHOE
pPa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTA HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPAIUIUANA PAa3BUTUS OMOJOTMUYECKOTO 3HAHHS, TOTOBHOCTH W
CIIOCOOHOCTH 00YYaIOMUXCSl PYKOBOJACTBOBATHCS B CBOCH JIESITEIIbBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKaMH, TPHUCYIIUMHU CHUCTEME OHMOJOTHYECKOro 00pa3oBaHMS,
HaJU4YUe SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTABUTH IIE€IM U CTPOUTH
KU3HCHHBIC TIIaHBbI.

JIMIHOCTHBIC pe3yIbTaThl OCBOCHUS MpeaMeTa « bHoIoTHsDy TOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCIUTATEIBHOW JESITCIIBHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH
POCCUMCKUMH COITMOKYJIbTYPHBIMH, HCTOPUYECKHMMH M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, MPUHATHIMU B OOLIECTBE MpaBWJIaMU M HOPMaMH TOBEACHUS U

CHOCOOCTBYIOT “N\"eccam aMONO3HAHUS, CAMOBOCHHTAHHSA ¥ CAMOPa3BHTHS,
pasBiing" (ﬁjﬂ@% JITYHOCTH, TIATPHOTH3MA, YBAKEHUS K _3aKOHY H
YOy "BEHAA", LLEr bAﬂEKCAHﬂ,P OCKAPOBMWY, ANPEKTOP 16 26 15:09 (MSK) CepTI/?Cb aT 037D036800A6B475B74059849P4414A7B6
[encreyet ¢ 14.08.26 no 14.11.27




MPABOMOPSIKY, YEJIOBEKY TpyJa M CTaplieMy IMOKOJCHHIO, B3aUMHOIO YBa)KCHUS,
OCpe)KHOTO  OTHONICHWS K  KYJbTYPHOMY  HACJICIUI0 W TPAIULUAIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoin denepaiuu, OTpupoae U OKPYKaAKOLIEH
cpene.

JImdHOCTHBIE pe3yJabTaThl OCBOSHUSA Y4eOHOTO mpeameTa «bHOIOTHSY JOKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh OOYYaIOIMMXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEH MO3UIMEH JHMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUN,  COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOro OOIIECTBa, PACIIUPEHUE MKU3ZHEHHOIO
ONbITA U OMNbITA JIEITEIBHOCTH B IMPOLECCE peaJu3allid OCHOBHBIX HAITPaBIICHUI
BOCIIUTATEIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOTOBOCTIMTAHUS

e C(hOPMHUPOBAHHOCTH TPAKIAHCKOMN MOZUIIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

e OCO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBaKEHUE
3aKOHA U MPaBOIOPSIKA;

e TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEILHOCTH TIPU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIBHBIX 3ajad,
BBITIOJTHEHUU OMOJIOTUYECKUX DKCIIEPUMEHTOB,;

e CIIOCOOHOCTBH OIPEACNATh COOCTBEHHYIO TMIO3UIIMIO TIO0 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

e YMEHHE YYUTHIBATh B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBHUS  JIIOJIEH C pa3HbBIMU  YOCXKICHUSIMH, KYJIbTYpPHBIMU
LHEHHOCTSIMU U COL[MATIbHBIM IOJIOKEHHUEM;

e TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBHIMOJIHEHUS
y4eOHBIX, MMO3HABATEIbHBIX W HCCIEIO0BATEIbCKUX 3a/lad, YBAXKUTEIHHOTO
OTHOIIICHUS] K MHEHHUIO OINIOHEHTOB MPU OOCYXKIACHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

e TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOTOBOCIIUTAHMS

e Cc(hopMHPOBAHHOCTH POCCHUICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
NMaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH TIEPE]]
PonunoM, ropaocty 3a cBOM Kpau, CBOK PoauHy, CBOU SI3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

¢ I1IEHHOCTHOE OTHOILIIEHHE K MPUPOJHOMY HACIICIUIO U TAMSITHUKAM MPUPOJbIL,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

e CIOCOOHOCTH OIIEHHWBATh BKJAJ POCCHHCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTWHU, TOHUMAHUS 3HAYCHHS OMOJIOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

o uJeWHas yOEXIEHHOCTh, TOTOBHOCTh K CIYyXXEHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOTOBOCIIMTAHMS

e OCO3HAHME AYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPOa;

o Cc(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO MOBECHHS,

¢ CIOCOOHOCTH OIICHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIE PEIICHMS,

OPUEHTHP ,'gcs Ha l‘v’{"“aJIBHO-H“QD""'“DeHHHe HOPMBI U IIEHHOCTH;
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¢ OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO3JaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS LEHHOCTEM CEMEWHOM >KU3HM B COOTBETCTBHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOTOBOCIIUTAHMS:

¢ JCTETHUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;

¢ ITOHMMAHHUE YMOIMOHAIBHOTO BO3ICUCTBHUS )KMBOM IPUPOJIBI U €€ LIEHHOCTH;

e TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro BoOCHUTAHMUS, (OPMHUPOBAHUA KYJbTYPHI 310POBbSl H
3MOLMOHAJIBLHOIO 0JIaronoJyYms:

o TNOHMMAaHUE W peanus3alus 370pOBOro M 0Oe3omacHoro odpasza KU3HU
(310poBOE MHTAaHHME, COOJIIOJICHHE TUTMEHUYECKUX TMPaBUI M HOPM,
cOaJTaHCUPOBAHHBIN PEXKUM 3aHATUU M OTAbIXA, peryispHas (uznueckas
aKTUBHOCTB), OE€pPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PM3HUUECKOMY U IICUXUYECKOMY 3/10POBBIO;

e TOHMMAaHHE IIEHHOCTH TIPaBUJ HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOr0 MOBEACHUS B CUTYyalUSX, YTPOKAIOIIMUX 3A0POBBIO U KU3HU
JIIOJICH;

e OCO3HAHHWE MOCHEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOTOBOCTIMTAHMS

e TOTOBHOCTbH K TPYZy, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIOOHE;

e TOTOBHOCTb K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOIMYECKOM U COLMAIbHOU
HAIMpaBJICHHOCTH,  CIIOCOOHOCTh  HMHUIIMMPOBATH,  IJIAHUPOBATh U
CaMOCTOATENBLHO BBIMOJIHATH TaKYIO JEATEIbHOCTD;

e HUHTEpEC K pa3MyHbIM cepaM MpoecCHOHATBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oynyliel npodeccun U peann30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

e TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTrH4eCKOTOBOCIIMTAHUS:

e DKOJIOTMYECKH LIE€JIECO00pa3HOE OTHOLIEHUE K MPUPOAEC KaK HCTOYHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHHS;
MOBBINICHUE YPOBHS OKOJOTHYECKON KYJIbTYphl: TPHOOPETCHHE OIBITA
IJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM KX BO3MOXHBIX MOCIEIACTBUM Jid
OKPYKarOUIEN CPEIbL;
OCO3HaHMWE TI00aTBLHOTO XapakTepa JKOJIOTHUYECKUX MpoOJieM W MmyTed HuX
pelieHus;
CIIOCOOHOCTh UCIOJIb30BaTh MpUOOpETaeMble NpPU HM3YYEHHH OHOJOTUU
3HaHUS W YMEHUS MPU PEUICHUM MPOOJIEM, CBS3aHHBIX C PallMOHAIBHBIM
MIPUPOJIOTIOIB30BaHUEM (COOJIIOZICHNE TIpaBWJI TOBEACHUS B MPHUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE PAaBHOBECHS B IKOCHUCTEMAX, OXPaHy BHUJIOB,
AKOCUCTEM, Orochepbl);
AKTUBHOE HENPUATHE JEHUCTBHUM, MPUHOCAIIMX BpEH  OKpPYXKaKoIIEH
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HKOJIOTMYECKUE  TOCIEJCTBUS  NPEANPUHUMAEMBIX  JEUCTBUH W
NpeAoTBpallaTh UX;

e HAJIMYUE PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OMbITa  JIEATEIIBHOCTH  DKOJOTMYECKOW  HAMNpaBICHHOCTH,  YMEHUS
PYKOBOJICTBOBaThCS MMM B [IO3HABaTEJIbHOM, KOMMYHUKATUBHOW U
COI[MAJIBLHON TpaKkTUKE, TOTOBHOCTM K Y4YacTHI0O B IPAKTUYECKOU
NESATETbHOCTH SKOJOTUYECKON HAIIPaBJICHHOCTH;

8) HEHHOCTUHAYYHOTONIO3HAHMS:

o C(hHOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pAa3BUTHSA HAayKd U OOIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha
quanore KyJabTyp, CIHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MOJIUKYJBTYPHOM MUPE;

e COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYyJIbTYpPhl Kak CpeCTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

o TOHMMaHHWE chneruduKky OHOJIOTHMM KaK HayKh, OCO3HAHUSI €€ pOJu B
GopMUPOBAHUM  PAIMOHAIBHOTO  HAYYHOTO  MBIIUJIEHUS,  CO3JaHUU
IEJTIOCTHOTO TPEACTaBICHUSI 00 OKpYXKAlOlIEeM MHpPE Kak O EIUHCTBE
MPUPOJIbI, YEJIIOBEKA U OOIIECTBA, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U perieHuu mpobJieM CoXpaHeHUs MPUPOJHOTO PAaBHOBECHS;

o YOEXIECHHOCTh B 3HAYMMOCTH OWOJIOTHH I COBPEMEHHOMN NHUBWJIM3AIUU:
oOecrieyeHUss  HOBOTO  YPOBHS  pa3BUTUS ~ MEIUIIMHBI,  CO3/aHHE
MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX PelIaTh PECYPCHBIE MPOOIIEMbI
pa3BUTHSL YEJIOBEUECTBA, IIOMCKAa IMyTed BbIXOJAa U3  TJ100aJbHBIX
DKOJIOTHYECKUX TpoOsieM © o0ecredeHus Tmepexoja K YCTOMYHMBOMY
pPa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB U
(GhopMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU,

e 3aMHTEPECOBAHHOCTh B TMOJYYCHUU OUOJOTUUECKUX 3HAHUU B LEIAX
MOBBIIIIEHUS OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaAaMOTHOCTH, KakK
COCTaBHOM  4acTh  (PYHKIMOHAJIBHOW  TIPaMOTHOCTH  OOydYarommxcs,
dbopmMupyemoil Ipu U3y4eHUur OUOJIOTUH;

e TIOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJIydaeMble 3HAHUS JJIA aHalvi3a |
OOBSCHEHUS SIBJICHUM OKPYXAIOIIEr0 MHpa W TMPOUCXOMISIIUX B HEM
W3MEHEHUH, YMEHHE [ieJlaTh OOOCHOBAaHHBIC 3aKJIOUYEHHS Ha OCHOBE
HAy4YHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEJIbI0 TIOMYyUYEHUS JOCTOBEPHBIX
BBIBO/IOB;

e CIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIh30BaTh OMOJIOTHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUSX;

e OCO3HAaHHME IICHHOCTHM HAy4YHOW JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO U HCCIICIOBATEIILCKYIO JCSTEIbHOCTh HWHIWBHIYyaIbHO U B
Tpymie;

e TOTOBHOCTh UM  CIIOCOOHOCTh K  HENPEPHIBHOMY OOpa30BaHHUIO U
caM000Opa30BaHUIO, K AKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUI 10 OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.

B mporecce NOCTHMXEHHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHMSI OO0YYaIOIIMMMUCS

HI’\[\T‘I’\CH\/H\/TLY HO ﬁnn TOTFAW Ha VDOORHE cnneTHvero nﬁrnpr‘n I\ﬁf\’) 2O0RAHIISE \L
UT JAaiviiviDr o \VSsavirsavimsusy juger JypvYDhav vpveAneto \CAVSEE LSS vy YopAdoUDaririzr J

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO

Yoy "BEHAA", LLErO/Nb ANIEKCAHZP OCKAPOBWY, IMPEKTOP 26.10.26 15:09 (MSK) Ceptucukat 037D036800A6B475B74059849D4414A7B6
[encreyet ¢ 14.08.26 no 14.11.27




00y4aroIIMXcsi COBEPIICHCTBYETCS 3MOLMOHAIBHBIA WHTEIUIEKT, MPEANOoIararommii
c(OPMHUPOBAHHOCTD:

¢ CaMOCO3HaHU, BKJIIFOYAIOIIET0 CIOCOOHOCTh IOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHAE, BUAETh HAIPABIECHUS PA3BUTHA COOCTBEHHOW SMOIIMOHAIBHOMN
cdepsbl, OBITh YBEPEHHBIM B ce0e;

¢ CaMOpPETYJINPOBAHUs, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIIOCOOHOCTh aJanTHPOBATBCS K
HYMOLIMOHAJIBHBIM H3MEHEHUSIM M MpPOSABIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

o BHYTPEHHEW MOTHBAILMH, BKIIOYAIOIIEH CTPEMJIEHHE K JIOCTHKEHUIO LEIH U
yclexy, ONTUMHU3M, WHUIMATHUBHOCTb, YMEHHE JEHCTBOBaThb, HUCXOIs U3
CBOMX BO3MOKHOCTEH;

¢ OMIIATUU, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE
JIPYTUX, YUUTBIBATh €r0 MPHU OCYIIECTBICEHUA KOMMYHHUKALIMH, CIIOCOOHOCTh
K COYYBCTBHIO U COTIEPEIKUBAHUIO;

o COLMAIBHBIX  HABBIKOB,  BKJIOYAIOIIMX  CIOCOOHOCTh  BBICTpauBaTh
OTHOUIEHUS C JAPYTMMH JIIOJAbMH, 3a00TUTHCS, MPOSBIATH HWHTEPEC H
paszpemarb KOHMIUKTHI.

MeranpeaMeTHbIe pe3yJibTaThl

MertanpeameTHble  pe3yiabTaThl OCBOEHHS yueOHoro mpeamera «buosorus»
BKJIIOYAIOT: 3HAauMMble JUIsI  (OPMHUPOBAHMSI MHUPOBO33PEHHUS  OOy4aroUUXCs
MEXIMCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHayUYHbIE MOHATHS, OTpa)KaroIiue
LEJIOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEHUPHUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BELIECTBO, SHEprusi, SBJICHHE, IMPOLECC,
CUCTeMa, Hay4yHbIH (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHUS,
UCCJeI0BaHKle, HAOJIOIEHHE, W3MEpPEHUe, SKCIEPUMEHT U [Ip.), YHUBEpPCaJbHBIC
yueOHbIe  JeHCTBUS  (TMO3HABAaTEIbHBIE, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
obecnieunBarone (popmupoBanve (PyHKIIMOHAIBHOW TPAMOTHOCTH M COIHMAILHOM
KOMIIETEHIIMM  OOy4YalomIMXCSd, CIOCOOHOCTh  OOydYalIMXCAd  HMCIOJIb30BaTh
OCBOCHHBIE MEXIHUCLUMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC
yueOHbIE ICVCTBUS B TIO3HABATEILHON U COLIMAIBHON MIPAKTHUKE.

MeranpeaMeTHble  pe3ylbTaTbl  OCBOEHHUS  MPOrpaMMbl  CPEIHEro  OOIIero
oOpa30BaHUsl TOJKHBI OTPAXkKaTh:

OgiageHne YHMBEPCAJIbHBIMU YUeOHBIMHU NMI03HABATEIbHBIMH IeHCTBUSIMU:

1) 6a30oBbIeJIOrHYEeCKHEeHCTBHS:

e CAMOCTOSTENBHO  (GOPMYyIHMPOBaTh M  aAKTyaJIM3UpOBaTh  MpodseMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

e HCMOJb30BaTh MPU OCBOEGHUU 3HAHUU TMPHUEMBI JIOTUYECKOTO MBILIICHUS
(aHanuza, cCMHTE3a, CpaBHEHUs, KiacCUpUKaIMU, 0000IIEHHs ), PACKPBIBATh
CMBICT OHMOJIOTHYECKHX TOHSATHI (BBIICIATh UX XapaKTEpHbIC MPHU3HAKH,
yCTaHABIIMBATh CBSI3H C APYTUMU TOHATUSMH);

o OMNpEeNeNsaTh LETu JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEpUU HX
JOCTHXKEHUSI, COOTHOCUTBH PE3YNbTAThl JEATEIbHOCTH C TMOCTaBJICHHBIMU
HESAMU;

¢ HCNOJb30BaTh OMOJIOTMYECKUE MOHATHUS AJIs1 OOBSICHEHUS (DAKTOB U SIBJICHUN
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e CTPOUTH JIOTUYCCKUC PACCYKIACHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, 110

aHaJIOFI/II/I), BBIABJIIATD 3dKOHOMCPHOCTH n IMPOTUBOPCUUA B
paccMaTpuBaCMbIX ABJICHUAX, Q)OpMYHHpOBaTB BBIBOJbI U 3aKJIIOUYCHUA,
e IIPUMCHATDH CXEMHO-MOJCJIBbHBIC cpeacrBa I MMpCACTaBJICHUA

CYLLIECTBEHHBIX CBSI3€M M OTHOLICHWH B H3y4aeMbIX OHOJIOTHYECKUX
00BEKTaX, a TAK)Ke MPOTUBOPEUHI PA3HOTO POJIa, BHISIBICHHBIX B PAa3IUYHbBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

o pa3pabarTbiBaTh IUIAH PELICHUS MPOOJIEMBbI C YYETOM aHaIn3a WMEIOIINXCA
MaTepHabHBIX U HEMAaTepUATIbHBIX PECYPCOB;

e BHOCUTH KOPPEKTHBBI B  JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUH JACSITEIbHOCTH;

o KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUAX PEAIbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBHUS;

¢ pPa3BHUBAaTh KPEATUBHOE MBILICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 0a3oBbIeHCCIIEI0BATEIbCKUAEACHCTBUSA:

e BJAJETh HABBIKAMH YYEOHO-UCCIIEA0BATEILCKOW U MPOEKTHOM NEATENbHOCTH,
HaBBIKAMM pa3pelIeHus MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY TIOMCKY METOAOB PpEIICHUsS NPAKTUYECKUX 3ajad,
NPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

¢ HCIIOJB30BaTh pA3JIUYHBIE BHJIBI JIEATEIIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHUS, €r0 MHTEPIIPETaIluH, MPeoOpPa30BaHUI0 U MPUMEHEHHUIO B YUCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX TPOEKTOB;

o (OpMHUPOBATH HAYYHBIA TUI MBIILJICHUS, BIAI€Th HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU TTOHSATUSMU U METO/IAMH;

o CTaBUTh W (GOPMYITUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

o BBIABISITh MPUYMHHO-CJIEACTBEHHBIE CBSI3W W aAKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€  pEIICHUs, HaXOJIUTh apryMEHThl IS
JTI0KA3aTesIbCTBa CBOUX YTBEPXKACHUH, 3aJaBaTh MHapaMeTpbl U KPUTEpUU
pelieHus;

o AHAJIM3UPOBATH TIOJIYYCHHBbIE B XOAE pELICHUA 33a7aud pe3yJbTaThl,
KPUTUYECKUA OLIEHUBATh WX JOCTOBEPHOCTb, MPOTHO3MPOBATh U3MEHEHHE B
HOBBIX YCIIOBUSIX;

e JIaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIICHUBATh IPUOOPETCHHBIN OTIBIT;

¢ OCYILECTBJIATH II€JICHAINIPABJICHHBIN MOUCK IMEpEeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOGECCHOHANTBHYIO CPEy;

e YMETh MEPEHOCUTh 3HAHHS B TO3HABATEIHHYI0 W MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

e YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEN;

e BBIIBUTATh HOBBIC HJCH, NMpEIJIaraTh OPUTHHAIBHBIC MOAXOABI W PEIICHMS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmanmeii:

¢ OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(POpMAIMH (TEKCTE Y4eOHOTrO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBAPSAX U
CIPAaBOYHMKAX, KOMIBIOTEPHbIX  0a3ax  JIlaHHbIX, B  HHTEpPHETE),

aHATM3HPOBATL HHPOPMAHUIO paguﬂqﬁmx BHAOB M —(pOPM HPEACTABICHUS,
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o (GOpPMYIUPOBATH 3aMPOCHl U MPUMEHSITh PA3JMYHBIE METOJbI MIPH MOUCKE U
orbope Ouonormueckod wuHPOpMaMKU, HEOOXOAUMOHN IS BBINOJIHEHUS
y4eOHBIX 3a/1a4;

e TIPHOOPETaTh OMNBIT HCIOIB30BAHUA WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUWA, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO HCIOJIb30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;

e CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QOopMy  MpeacTaBieHUs
ouosiornyeckor wHGoOpManuu (CXeMbl, TpapuKH, AUATPAMMBI, TaOIHIIBI,
PUCYHKH U JIp.);

e WCIOJIb30BaTh HAy4YHBIM $3bIK B KauyecTBE CpEICTBA Mpu padore ¢
Ouonornyeckod uHMOpMaIUen: MPUMEHATh XUMHUYECKHE, (PU3UYECKHE U
MaTeMaTU4YecKhue 3HaKh U CUMBOJBIL,  GopMmynbl, abOpeBuarypy,
HOMEHKJIATypy, UCIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE
CpelICTBA HATJISAHOCTH;

e BJAJCTh  HABBIKAMH  pACIIO3HABAHUS W 3alIUTBl  WHPOPMAIIHH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMU:
1) oO1ienmue:

e OCYIIECTBIATH KOMMYHHUKAIIMM BO BceX cdepax IKU3HHA, aKTHBHO
y4acTBOBaTh B JUAJIOTEe WM JUCKYCCHUHU TO CYIIECTBY OOCY>KTa€MOMN TEMBbI
(yMeHUE 3amaBaTh BOMPOCHI, BBICKA3BIBATh CYXKJIEHUS OTHOCUTEIHHO
BBITIOJIHEHUS ~ TpeJiaraeMoil  3a7a4d,  y4YUThIBaTb  WHTEPECHl U
COTJIaCOBAaHHOCTb MO3UIIMK IPYTUX YYACTHUKOB JIMAJIOTA UM IUCKYCCUH);

e pacmo3HaBaTh HeBepOaJIbHBIE CpPEJCTBA OOIICHHS, TOHHUMAaTh 3HAYCHUE
COIIMAJIBHBIX ~ 3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS  KOH(MDIUKTHBIX
CUTYaIINi, YMETh CMATYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

e BJAJACTh PA3JIUYHBIMU CIIOCOOAMM OOUIEHUS W B3aUMOJEHCTBHUS, MOHUMATH
HaAMEpPEHUsI JPYTrux JIIOJICH, TPOSBIATH YBAXKHTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHNUS;

e Da3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

2) COBMeCTHasI/IeATEJIbHOCTD:

e TIOHMMATh M HCIOJH30BaTh MPEUMYIECTBA KOMAHIHON W WHIUBUYyATbHON
paboThl MpPH  PEIICHUH OHOJIOTHYECKOM MpoOieMbl, 0OOCHOBBIBATh
HEOOXOIMMOCTh TMPUMEHEHMsI TPYNMNOBBIX (OPM B3aUMOJCUCTBUS TIPH
perieHny y4eOHoM 3a/1auu;

e BBHIOWpPATh TEMATHKy W METOJbI COBMECTHBIX JCHCTBHUN C Y4E€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

o TPWHWMAThL IIEJIM COBMECTHOW  JICSITCIIBHOCTH, OPTraHW30BBIBAaTH U
KOOPAMHUPOBATH IEUCTBUS T10 €€ TOCTUKEHUIO: COCTABIIATH IJIAH JICHCTBUM,
pacnpeienaTh poju ¢ Y4€TOM MHEHUN YYAaCTHUKOB, 00CYX AaTh PE3yIbTaThl
COBMECTHOM paboThI;

o OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa W KAXKIOTO Yy4YaCTHHMKA KOMAaHAbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

o IIpenjiaraThb HOBBIE MPOEKThI, OLEHUBATH HUJEH C TO3UIMU HOBU3HBI,

O VT HATEHOCTIA WﬂQVTTIUQ(‘Vﬂﬁ 29 IAMOCTIA
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e OCYUIECTBJATh IIO3UTHBHOE CTPATErMYECKOE IOBEAEHUE B PA3IUYHBIX

CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.
OByajieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:
1) camoopranuszanus:

¢ HCIOJB30BaTh OMOJOTMYECKHE 3HAHMS MJS BBIIBICHHUS MpoOJIeM U UX
peleHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUsX;

o BBIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1IEJEBbIE U CMBICIOBbBIC
YCTAHOBKM B CBOUX JEUCTBHUSAX M MOCTYNKAaxX MO OTHOUIEHWUIO K J>KHBOU
MIPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAOIIUX;

e CaMOCTOATEJIBHO OCYILIECTBIISITh IMO3HABATEIIBHYIO JEATEIbHOCTD, BBIABIATH
npoOiemMbl, CTaBUTb U  (HOpMyIHMpOBaTh COOCTBEHHbIE 3aJayd B
00pa30BaTeNbHON NEeATEIbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

e CaMOCTOSTENIBHO COCTABJATh IUIAH PELIEHHUS MpOOJIEeMBl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

¢ J1aBaThOIICHKYHOBBIMCHUTYALIUSM;

¢ pAcCIIUPATH PaMKH Y4€OHOTO MpEeAMETA Ha OCHOBE JIMUHBIX NMPEANOUYTEHUN;

¢ JI€JIaThb OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

¢ OILICHUBATHIIPUOOPETEHHBIMOIIBIT;

e CIOCOOCTBOBaTh (POPMHPOBAHUIO U TMPOSIBICHUIO IIMPOKOW 3PYIULUU B
pa3HbIX 00JacTSIX 3HAHUH, MOCTOSIHHO MOBBIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBI YPOBEHB;

2) CAMOKOHTPOJIb:

e JaBaTh OLICHKY HOBBIM CHUTYallHsIM, BHOCUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

o BJAQJCTh HABbIKAMHU  TO3HABAaTEIbHOM  pedieKCMUM KaKk  OCO3HAHUs
COBEPILIAEMBIX JEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyIbTATOB U
OCHOBAHMI, HWCIHOJIb30BaTh MNpUEMbl pedieKCUU s OLUEHKH CUTYyalluH,
BbIOOpA BEPHOT'O PEILICHUS;

e YMETh OILICHMBAaTh PUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHUS IO HX
CHUKEHMUIO;

e NPUHUMATh MOTHUBBI M AapPryMEHTHl JPYTrUX MpU aHAIM3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHECEOs] M IPYTHUX:

¢ TPUHUMATH ceOs, TOHUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

o IPUHHUMATh MOTHUBBI M apryMEHTbl APYrUX TMpPU aHAINU3E PE3YJIbTaTOB
NEATEIbHOCTH;

 TPU3HABATH CBOE MPABO U MPABO JIPYIHX HA OLINOKH;

¢ pPa3BHUBATh CHOCOOHOCTH MOHMMATh MUP C TTO3UIUU APYTOTO YEJIOBEKA.

IIpenmeTHble pe3yJIbTaThI

[IpeameTHbie pe3ynbTarthl ocBoeHUs mporpammbl COO mno Ouosornu Ha 0a30BOM
YpOBHE BKJIIOUAIOT cnienuduueckue s yueOHoro npeamera «buosiorusy HaydyHble
3HaHUS, YMEHHUSI M CIOCOObl JCHCTBUH 1O OCBOEHUIO, HHTEpIpETAlud U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JAEATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHMS U
OPUMEHEHUIO 3HAHWM B PA3JMYHBIX YUEOHBIX CHUTYyallMsIX, a TaKKe B pPEaJIbHbIX

TRHAEHHEKREX CHTV AT CRIRAHHERIX C ﬁTlf\ TOTFIAe NN e TheImvieTrdysle
Crrrryo Ux < DIC
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10-ii kiacc
[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTOo npeameTta «buonorus» B 10-m KJacce
JOJKHBI OTPAXKATh:

e C(hOPMHUPOBAHHOCTH 3HAHUA O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOUW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa U HAYYHOT'O MUPOBO33PEHHSI, O BKJIAJI€ POCCUMCKHUX
U 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTHH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUS KU3HEHHBIX 3a/1a4;

e YMEHHUE pacKpblBaTh COJECpPKAHUE OMOJOTMYECKMX TEPMUHOB U IOHSITHIA:
XKU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OOMEH BELIECTB U IpeBpallleHUuE
HHEPrUM), TOMEOCTa3 (CaMOpEryJysalusl), YpOBHEBas OpraHU3alUsl >KHUBBIX
CUCTEM, CaMOBOCIIPDOM3BEACHUE  (PENpOAYKIMs),  HACJIEICTBEHHOCTD,
WU3MEHYHUBOCTb, POCT U PA3BUTHUE;

e YMEHHME WU3Jararb OHOJOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAasi,
MyTallMOHHAsI, LIEHTpaJbHas JAOrMa MOJIEKYJSIpHOU Ouosoruu), 3axonsl (I
Mennensa, T. Moprana, H. WM. BaBunoBa) u yueHus (0 UEHTpax
MHOT000pa3usl U NPOUCXOKACHUS KyJIbTypHbIX pacteHuil H.M. Basuiiosa),
OTIPEAETSATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

¢ YMEHHE BIAJETh METOAAMHU Hay4YHOI'O MO3HAHUS B OUOJIOTUU: HAOIIOEHUE U
ONMCAHME JKUBBIX CHUCTEM, IIPOLECCOB W SBJIECHUN, OpraHu3amus W
IPOBEJCHUE OMOJOTMYECKOr0 OSKCIIEPUMEHTA, BBIJBUKEHHE TUIIOTE3BI,
BBISIBJICHUE 3aBUCUMOCTH MEXIY HUCCIENyEMbIMUA BETUYUHAMU, OOBSICHEHHE
IOJIyYEHHBIX PE3yJbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUN U
3aKOHOB, YMEHUE JIeJaTh BbIBO/IbI HA OCHOBAHUH IOJIyUYE€HHBIX PE3YIbTaTOB;

e YMEHME BBIACIATH CYIIECTBEHHbBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpOLIECCOB: OOMEHa BEUIECTB MW NPEBPAILCHUS SHEPrUM B  KIETKE,
dboToCHHTE3a, TJIACTUYECKOTO W JHEPreTHYECKOro OOMEHa, XEeMOCHHTE3a,
MHUTO3a, Me€i03a, OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHAUBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTEHE3);

e YMEHHE NPUMEHSTH IMOJTYYEHHBIE 3HAHUA NJIs1 OOBSICHEHUS] OMOJIOTMYECKHX
NPOLIECCOB U SIBICHWH, Ml MPUHATUS MPAKTUYECKUX pEHIeHU B
MIOBCEIHEBHOM JKM3HM C 1eJbl0 obOecreyeHus Oe30MacHOCTH CBOETo
3JI0POBBS U 3710POBbsI OKPYKAIOILKX JIFO/I€H, COOMIOEHUSI HOPM I'PaMOTHOTO
MOBEJICHUSI B OKPY’KaIOIIeH MPUPOTHON cpee, MOHMMaHUe HEOOXOIUMOCTH
WCIIOJIb30BaHUS TIOCTHKEHUH COBPEMEHHON OMOJIOTHN U OMOTEXHOJIOTHI IS
PalMOHAIBHOTO TPUPOOIIOIb30BAHNS;

e YMEHHME peuiaTb JJEMEHTapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
JUTHOPUIHOE CKpEIIUBaHUE, CIIEIUICHHOE HAacleA0BaHUE, COCTABIIATh CXEMBbI
MOHOTMOPHIHOTO  CKpEUIMBAaHMUS Il  TpelICcKa3aHus  HacledOBaHUs
MPU3HAKOB Y OPraHU3MOB;

e YMEHHME BBINOJHATH JaOOpPATOpHbIE W MPAKTHYECKUE paboOThl, COOJOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHUEM;

e YMEHHME KpPUTUYECKH OLIEHMBaTh W HHTEPIPETUPOBATH HHGPOPMALIIIO
OMOJIOTMYECKOTO COJIEP/KaHus, BKIIIOYAIOUIYIO IICEBJIOHAYYHBIC 3HAHMS U3

(V)
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MOMYJISIPHBIE MaTEPUATIBI), STUIECKHE ACTIEKThI COBPEMEHHBIX HCCIICOBAHUMN
B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

e YMEHHE CO37aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIC COOOIICHUS,
00001mass OWOJIOTHYECKYI0O HMH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB,
TPaMOTHO MCTIOJIb30BaTh MOHATUWHBIN anmapaT OWOJIOTHH.

11-i kaace

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yaeOHOTO mpeamera «buonorus» B 11-M Kiacce

JOJKHBI OTPaKaTh:

e C(POPMUPOBAHHOCTHh 3HAHUN O MECTE W POJIM OMOJIOTHH B CHCTEME Hay4HOTO
3HAHUS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOUW €CTECTBEHHO-
HAyYHOW KapTHHBI MUPA M HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCHICKUX
U 3apyOC)KHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH, (HYHKITMOHATHLHON
TPAaMOTHOCTH YeJIOBEKA ISl pEIICHUS KU3HCHHBIX 3a/1a9;

YMEHHE PACKpPBIBATh COJCpKAHUE OHOJIOTMYECKUX TEPMHUHOB W TIOHSTHMA:

BUJI, TOMYJSAIUS, TEHO(OHI, SBOJIOLMS, ABWXKYIIUE CHUIbI ((PaKTOpHhI)

HBOJIIOLUH, MPUCTIIOCOOIEHHOCTD OpraHU3MOB, BUI000pa30BaHue,

DKOJOTHYECKHE  (DAKTOpPBI, DKOCHCTEMa, MPOAYICHTH, KOHCYMEHTHI,

peAyLeHTHI, IENH TMHTAHWs, SKOJOTHYECKas MHpaMHa, OWOTEOIEeHO3,

ouocdepa;

yMEHUE HU3JIaraTh OWOJIOTMYECKUE Teopur (DBOJIONMOHHAsA Teopusi Y.

JlapBuHa, CHHTETUYECKas TEOPHUsS DBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU

(3apogsimeBoro cxoactBa K.M. bapa, uepenoBanus riIaBHBIX HaIPaBICHUI

n nyreir osBomoruu  A.H. CeseproBa, ydeHuss o Ouochepe B.I.

BepHnanckoro), ompenensTh TpPaHUIBI HMX MPUMEHUMOCTH K IKUBBIM

CUCTEMAM;

YMEHHUE BJIaJICTh METOJIaMHA HAYYHOTO ITO3HAHMS B OMOJIOTHH: HAOIOICHUE

ONMCAHWE JKUBBIX CHUCTEM, TMPOIECCOB W SBJICHUW, OpTraHU3aIus W

MIPOBEICHHE OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIIBIKCHHE THIIOTE3bI,

BBISIBJICHHE 3aBUCUMOCTH MEXy HCCIICIYEMbIMU BETUYHMHAMH, OOBICHEHUE

TIOJIYYCHHBIX PE3yJIbTAaTOB, MCIIOJIb30BAHHBIX HAYYHBIX TIOHATHHA, TCOPUU U

3aKOHOB, YMEHHE JICJIaTh BEIBOBI HA OCHOBAHHUH TIOJyYEHHBIX PE3YIbTATOB;

YMEHUE BBIICIATH CYIIECTBCHHBIC MPHU3HAKK CTPOCHHS OWOJIOTHYCCKUX

OOBEKTOB: BUJOB, MOMYJSIUI, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,

OMOTreoIeHO30B U JKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEACTBEHHOM

M3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa30BaHu,

MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUSA KOJIOTHUECKUX (haKTOPOB Ha

OpraHU3Mbl, TEpPEeHOCa BENMIECTB M TOTOKAa DSHEPIHMM B OSKOCHUCTEMAX,

aHTPOIIOTCHHBIX U3MEHEHUI B DKOCUCTEMAaX CBOEH MECTHOCTH, KPYTrOBOpOTa

BEILIECTB U OMOTEOXUMUUYECKHUX ITUKIIOB B Onocdepe;

e YMCHHC NPHUMCHATH IMOJYYCHHBIC 3HAHUS JJII OOBSICHCHHUS OMOJIOTHYCCKUX
MPOIIECCOB W SIBICHHWM, I TIPUHATHS TPAKTUYCCKUX PCIICHUHA B
IMOBCEIHEBHOM JKM3HHM C LEJIbI0 oOecmedeHuss O€30IIaCHOCTH CBOEro
3JI0POBBSI U 3JI0POBBS OKPYKAFOIIUX JIFOJICH, COOTIOACHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKpYKaIOIeld MPUPOJTHON Cpejlie, TOHMMaHUEe HEOOXO0IUMOCTH
UCTIONIb30BaHUs JIOCTH)KEHUH COBPEMEHHOW OHMOJIOTHH ISl PAllHOHATBHOTO

YOO TOHOTRLRORAHAS:

T
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YMEHHE pelaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/layH, COCTaBIATh CXEMbI
MEepPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUsA);

YMEHHUE BBINOJHATh JTA0OPAaTOPHBIE M NPAKTUYECKHE PalOThI, COOMIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE KPHUTHYCCKH OIICHWBATh W HWHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMYECKOTO COAEPKAHUSA, BKIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHUS W3
pa3IMYHBIX HCTOYHHMKOB (CpelcTBa MaccoBOM HMH(pOpMalUU, HAay4YHO-
NOMYJISIPHBIE MaTepualibl), pacCMaTpUBaTh TJI00ATbHBIE JKOJIOTHYECKUE
npoOJeMbl  COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO03/]aBaTb COOCTBEHHbIE ITMCBMEHHBIE W YCTHBIE COOOIIECHHUS,
00001ass OMOJOTUYECKYI0O HMH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB,
TPaMOTHO MCTIOJIb30BaTh MOHATHWHBIN anmapaT OHOJIOTHH.

Ilepeyens (kommpurarop) pacnpenesieHHbIX MO0 KJaccaM NpoBepsieMbIX
TpedoBanuii K pesyabraram OOII COO u 3/1eMeHTOB coiepKaHusl 110 OMOJI0T U
10-it KIIACC

IIpoBepsiemble TpeOOBaHus K pesyiabTaraM ocsoenus OOII

Kon
nposepsiemoro |IIposepsiembie npeamMerHbie pe3yabrarbl ocBoenus OO OO0
pe3yJbTara

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIK OUOJIOTUU B CUCTEME
HAyYyHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OpPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYy4YHOTO
MHUPOBO33pEHUS; O BKJIAQJ€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTMU; (YHKIHOHAIBHOW IPAMOTHOCTH
YeJI0BeKa IS PEIICHUS )KU3HEHHBIX 3a]1a4

YMeHue packpbIBaTh COAEpKaHUE OHOJOTMYECKUX TEPMHUHOB U
MOHSATHM: KU3HbB, KJIETKA, OPTaHU3M; MeTa00I13M (OOMEH BEIIECTB
2 W TpeBpalieHUuEe DSHEPruM), TOoMeocTa3 (camoperyssius),
YpOBHEBasl OpraHM3allusl KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHUE
(penpoayKIiusi), HaCICACTBEHHOCTh, HW3MEHYMBOCTb, PpOCT H
pa3BUTHE

YMenue  u3naratb ~ OuosiorMdyeckue  Teopuu  (KJIeTo4Has,
XPOMOCOMHasi, MyTalmoHHas), 3aKoHbl (I'. Mengens, T. Moprana,
3 H.W. BaBwioBa) u ydeHus (0 TIEHTpax MHOrooOpasus u
NPOUCXOXKIEHUS  KylbTypHbIX pactenuit H.M. Basumnoga),
ONPENEIISITh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIaACTh METOJaMH HAyYHOTO TIO3HaHUS B OWOJIOTHH
(HaOJIOIcHUE U OMTMCAHUE JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUI;
OpraHu3alMsi ¥ TPOBEJACHUE OHMOJOTHYCCKOTO DKCIICPUMEHTA,
4 BBIJIBUKCHUE  THUIIOTE3Bl; BBIABICHWE 3aBUCUMOCTH  MEXIY
UCCIIeTyEMbIMU BEJIMYMHAMH, OOBSCHEHHE  TOJYYEHHBIX
pEe3yNbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHH U

[OKYMEHT nOﬂﬂM%Haﬂ%&g%%ﬁéﬂ%MsHHe ACJIaTb BBIBOJbI Ha OCHOBAHWU IIOJYUYCHHBIX
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pe3yJIbTaToOB)

YMeHHe  BBIIENATH  CYIIECTBEHHBIE  NPHU3HAKA  BUPYCOB,
KJIETOK [TPOKapPHOT " AYKapHorT, OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB; OCOOCHHOCTH IPOLIECCOB OOMEHa
5 BELIECTB M TMPEBpaAIlleHUs HHEPruM B KIETKEe, (HOTOCHHTE3A,
ITACTUYECKOTO M YHEPreTHYECKOT0 OOMEHa, XEMOCHHTE3a, MUTO3a,
MeHo03a, OIUIOJIOTBOPEHMS, PA3MHOXKEHUS, WHAUBUAYAIbHOTO
pPa3BUTHS OpraHu3Ma (OHTOTeHE3)

YMeHue mNpuUMEHSATh TMOMYYCHHbIE 3HAHUS [JIs1 OOBSICHEHUS
OMOJOTHMYECKUX  MPOIECCOB M  SIBICHUW, [JUISI  TPUHATHS
MPAKTUYECKUX PEIICHHH B TIOBCETHEBHOM JKHU3HM B LEIIX
oOecrieueHuss 0O€30MaCHOCTH CBOErO 3JI0POBbSI M 3/10POBbS
OKpY>KAIOIIUX JII0/IeH, COOMIOAEHHUSI HOPM I'PaMOTHOTO MOBEICHUS
B OKpY’Kalolllell NpUPOIHON cpejie; MOHMMaHHE HEOOXOAUMOCTH
UCIIOJIb30BAaHUSl ~ JOCTWXKEHUH  COBPEMEHHOM  OHOJOrMM U
OMOTEXHOJIOTMH JUIsl PAallMOHAIBHOIO IPUPOIOTIOIB30BaHUS

YMeHue peliath dIeMEeHTapHbIe TEHETUYECKUE 3a/layd Ha MOHO- U
TUTHOPUIHOE  CKpPEIIMBAHHWE,  CIEIJICEHHOE  HACJIeIOBAHMUE;
COCTaBJIATH ~ CXEMbl ~ MOHOTUOPUJHOTO  CKpEIIMBAHUS  JIs
MpeJcKa3aHus HaCJIeA0BaHUS MPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJIHATh JAa0OpaTOpHbIE W MPAKTUYECKHUE pPadoTHI,
8 coOmo/iaTh mpaBuia Mpu padboTe ¢ y4eOHbIM W JTaOOpPaTOPHBIM
000pynOBaHUEM

YMeHHe  KpUTHYECKH  OIIEHWBAaTb W WHTEPIPETUPOBATH
uHbOpMAIMI0O  OUMOJIOTHYECKOTO  COJEPXKAaHUS, BKIIOYAIOIIYIO
9 NICEBJIOHAYYHbIE 3HAHUS U3 pa3IuyHbiXx ucTouHukoB (CMU,
HAyYHO-TIOMYJISIPHBIE MaTepHabl); ITUYECKUE aCTIEKThI
COBPEMEHHBIX  HUCCJIEJIOBaHMM B  OHOJOTHMH,  MEIUIIMHE,
OMOTEXHOJIOTHH

YMenue co3gaBath COOCTBEHHBIE TMHUCHbMEHHBIE U YCTHBIC
coobuieHusi, o0000mas OuoNoruueckyro uHpopmanuoo U3
HECKOJbKUX HWCTOYHHUKOB, TPAMOTHO HCIIOJIb30BAaTh IMOHSTHUWHBIN
amnmapaT OUOJIOTHI

10

IIpoBepsieMble 3JIEMEHTBI COJIEPKAHUS

Kon IIpoBepsiemMble 3J1€eMEHTBI CO/IEPKAHUSA
1 buoinorus kak Hayka

buonorus — Hayka o xuBOM mpupone. Ponb Ouosmorun B
1.1 (bopMHpPOBAHNU COBPEMEHHOM Hay4YHOU KapTHUHBI MHpa.

CucremMabHUOIOTHYECKUXHAYK

5 MeToapl TO3HAHUS >KUBOW MPUPOABI (HAOIIO/IEHUE, HIKCIEPUMEHT,

pokymenT noanucar SHBEHeARBH fonnmco B 3MEPEHIE, KJIaCCH(HUKALS, MOZCINPOBAHUE,
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cTaTUCTUYECKas 00paboTKa JaHHBIX)

2 JKuBble CUCTEMBI U UX OpTraHU3ALMS

KuBbie cuctembl (OMOCHCTEMBI) KakK MPEAMET U3yUYCeHUST OUOJIOTHH.

2.1 .
CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue

YpoBHM oOpraHu3anuy OWOCHUCTEM: MOJICKYISIPHO-TEHETUYECKUM,
2.2 KJICTOYHBIM, OpraHU3MEHHBIN, MOIYJISILIMOHHO-BU0BOM,
HKOCUCTEMHBIH, OMoC(epHBIit

3 XUMHUYECKUIN COCTAB U CTPOEHUE KIIETKU
XUMHUYECKUU COCTaB KJIETKU. XUMHUYECKUE DJIEMEHTHI;
31 MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BOJ1a 1 MUHEpaIIbHBIE BEIIECTBA.

CDYHKI_[I/II/I BOAbI u MHHCPAJIBbHBIX BCIICCTB B KJICTKE.
HOI[I[ep)KaHHeOCMOTI/I‘-IGCKOI‘O6aJIaHCa

benku. CoctaB u cTpoeHue OeNKOB. AMHUHOKHUCIOTBI — MOHOMEPBI
OenkoB.  He3ameHumble W 3aMEHUMbIE  AMUHOKHCIIOTBHI.
AMWHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPhI OCITKOBOM MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTYpa).
3.2 XumMudeckue cBoicTBa 0enkoB. buonornueckue GyHKIUU OEIKOB.
®depMeHTHI - Onojiornueckue kataauszatopbel. CTpoeHue (epMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpaTHas crneuu@uyHoctb. KodepmeHTHI.
Buramunpl.  Otnmumst  (QEepMEHTOB  OT  HEOPraHMYECKUX
KaTaJnu3aTopoB

VYraeBoasl: MOHOcaxapuabl (TJI0K03a, pubo3a U J1e30KcUpudo03a),
nucaxapuibel  (caxaposa, JakKTo3a) U ToJiMcaxapujbl  (Kpaxmall,
TJIMKOTEH, LEeJUTI0I103a). buonornuyeckue (GyHKIUH YTIIEBOJOB.

3.3 JIumu et TPUTIHUIICPUIBI, CTEpOHIbI, dochomummb.
IM'unpodunsHO-TUAPOdOOHBIE CBOCTBA. buonormueckne (QpyHKIUU
munuaoB. CpaBHEHHE YIJIEBOJOB, OCJIKOB M JIMIHAOB Kak
UCTOYHUKOB 3HEPTUU

Hyxnennoseie xucnorer: JIHK u PHK. Hykmeoruaer — moHOMeEpHI
3.4 HyKJIeuHOBBIX KucnoT. Crpoenue u ¢ynkuuu JIHK. Ctpoenue u
¢yukuuu PHK. AT®: ctpoenue u pyHkuuu

Huronornss — Hayka o  kierke. Kruerounas  teopwus.

3.5
MeToabIn3y4eHUAKIETOK

Kietka kak memocTHas xuBas cucrema. OOIIye mMpu3HAKA KIICTOK:
3.6 3aMKHyTasi  HapyxHas MemOpana, wmousiekyasl JIHK — kak
TeHETUYECKUH ammapaT, cucTeMa CHHTe3a 0eika

Tumel  KIETOK:  DYyKAPUOTUYECKass WU IPOKAPUOTHYECKAS.
Oco0eHHOCTH CTPOCHUS MPOKAPUOTHYECKOM KieTku. Kierounas

cTteHka Oakrepuii. CTpoeHUEe 3yKapuoTHIEeCKOW KieTku. OCHOBHBIE
OTJIUYUSL paC’T‘T/TTe]TRI—Iﬂﬁ’ SKUBOTHOU U rpuﬁnnf/'r KIIETKU

3.7

AURYNMEAT TTUATTVICAR JITERTPURRAUVT TTUATTVICBRO
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[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJETOYHas CTEHKa,
MIMKOKAIMKC, uX (QyHKnuu. I[lna3smatudeckas wMemOpaHa, &
cBorictBa u  ¢yHkuuu. Ilurommasma wu €€  OpraHoOUIbI.
OngHoMeMOpaHHbBIE OPTaHOWABI KJICTKH: HJIOTUIA3MaTUYECKasl CETh
3.8 (OIIC), ammapar Tlompmxu, nwm3ocombl.  [lomyaBTOHOMHBIE
OPraHOWbl KIIETKA: MHUTOXOHJpUH, mactunabl. I[Ipouncxoxnenue
MUTOXOHAPWA © T1wiactud. Buael miactun.  HememOpannbie
OpraHOWIBI KJIETKW: PHUOOCOMBI, KICTOYHBIA IIEHTP, PECHUYKH,
KryTUKU. OyHKIMHOPTraHOUIOBKIIETKH. BKitoueHus

SAnpo — perynsatopHbii 1eHTp KiIeTKd. CTpoeHue snpa: sjaepHas

3.9

000J104YKa, KapuoIjiazmMa, XpOMaTHH, SAPbIIIKO. XPOMOCOMBI
3.10 TpaHcnopT BElIECTB B KJIETKE
4 XKuzHenesaTenbHOCTh KIETKH

OOMeH BellecTB, WU MeTaboJu3M. ACCUMUIIALUS (TJIACTUYECKUI
00OMEH) U TUCCUMUIISALNS (PHEPreTUYECKU 0OMEH) — JIB€ CTOPOHBI
4.1 €IMHOTO Tporlecca Merabonu3ma. Tumbl oOOMEHa BEIECTB:
aBToTpodHBI U TerepoTpodubii. Ponb ¢epmeHTOB B 00MEHE
BEIIECTB U MPEBPAILICHUH SHEPTUH B KICTKE

®ortocunTe3. CBeroBass U TeMHOBas (a3bl oTocuHTE3a. Peakiuu
dboTocuHTE3A. O} heKTUBHOCTD (dboTocuHTE3A. 3HaueHue
doTocuHTE3a I KU3HU Ha 3emuie. BiausHue ycnoBuil cpenbl Ha
4.2 (GoTOCHHTE3 U CHOCOOBI TMOBBILIEHUS €ro MPOAYKTHUBHOCTH Y
KyJbTYPHBIX PACTEHUM.

XeMocuHTe3.  XEMOCUHTEe3Uupyronme  OakTepuud.  3Hay€HUe
XEMOCHHTE3a JJIs )KU3HU Ha 3eMJie

DHepreTuueckuii oOMeH B KieTke. PacrierieHue BeIecTB,
BBIJICJICHUE M AKKyMYJUPOBaHWE »HHEPruM B KIETKE. OTarbl
4.3 sHepreruyeckoro oOmeHa. ['nukonu3. bpokeHne W ero BUABL
Kucnopoanoe OKHCJIEHHE, WIH KJIETOYHOE JbIXaHUE.
O (HEeKTUBHOCTHIHEPTETUUECKOTO0OOMEHA

Peakumnm marpuunoro cunresa. I'enernueckas uadopmanus u JJHK.
Peanuzanus renetudeckoil mHbopmarmu B KieTke. ['eHeTHUecKuit
4.4 KOJI U €ro CBOWCTBA. TpaHckpumius — MarpuuHbiii cuHTe3 PHK.
Tpancasuus — Ouocunte3 6enka. KogupoBaHneaMuHOKUCIIOT. Posib
pubocoM B OuocuHTe3e Oenka

Hexknerounsie ¢opMbl xu3HM — BUPYCHL. VcTopus OTKpbITHS
BupycoB ([I.11.  MBanoBckuii).  OCOOEHHOCTH  CTPOCHHS U
KU3BHENIeATeILHOCTH BHpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX W  YEJIOBEKa, BBI3BIBaGMbIE BUpycamH. Bupyc
ummyHoneduiura dyenoBeka (BUY) — BozOyautens CIIN/a.
[Ipodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA

4.5

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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5 Pa3zmHOXkeHHE N WHIWBHUAYAJIbHOC PAa3BUTHC OpraHU3Ma

Knetounbii 1uKi, WM KU3HEHHBIM 1WKI KiIeTku. MHTepdaza u
muto3. Ilpomeccel, mporekaromme B wuHTEep(daze. Permkarus -
peakuust wmartpuuHoro cuHTe3a JIHK. Ctpoenune xpomocowm.
XPpOMOCOMHBIN HA0Op — KapHUOTHUIL. JIUIJTOMIHBIN M TarIOUIHBIN
5.1 XpOMOCOMHBIE Habopbl. XpomaTuabl. lluTonorudeckue OCHOBBI
Pa3MHOXKEHUS U UHIUBUAYAIBHOTO Pa3BUTHUSI OPTraHU3MOB.

Henenne wierkm — wMmuto3. Cragum wmwuro3a. Ilpoueccsl,
IPOUCXOAIINE Ha pa3HbIX CTaIUsAX MHUTO3A.
buonornueckumcMpICIMUTO3a

@dopMBbI pa3MHOKEHHS OPTaHU3MOB: OECIojioe W TOJIOBOE. Busl
0ecrnoyioro pa3MHOKEHHSI: JIEJIEHUE HAJBOE, MOYKOBAHUE OJHO— U

52 MHOTI'OKJICTOYHBIX, CHOpOO6pa3OBaHI/I€, BCTCTATHBHOC PA3MHOKCHUC.
HCKYCCTBGHHOGKHOHI/IpOBaHI/IGOpFaHI/IBMOB, €ro 3Ha4YCHHUC  AJIA
CCIICKIIUH

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum meiosa. IIpomeccel, mpoucxoasiume Ha CTaauax
meio3a. IloBenenme xpomocom B  Menose. Kpoccunrosep.
buonornueckuiicMbIC U 3HaYCHUE MEH03a

5.3

['amerorene3 — mpouecc 00pa3oBaHUA IIOJOBBIX KIETOK Y
KUBOTHBIX. llo;oBBIE  K€NE3bl: CEMEHHUKH W SIMYHUKU.
OOpazoBaHue U pa3BUTHE TMOJOBBIX KIETOK-raMeT (CIepMaTO30MU],
AUIIEKIIETKA) — criepMaToreHes U OOT€HE3.
Oco00EHHOCTUCTPOCHUSITHIEKIIETOK 151 CIIEpPMATO30MIOB.
OmnonorBopenue. [laprenorenes

5.4

NunuBuyanbHOe pa3BuTue (OHTOreHE3). DMOPHOHAIBHOE PAa3BUTHE
(aMOpuorenes). Drarbl SMOPHUOHATBHOIO Pa3BUTUSL Y MO3BOHOYHBIX
KUBOTHBIX: npobieHue, racTpyJsius, OpraHOTeHe3.
[ToctomMOproHanpHOE  pa3BUTHE. THUMBI  MOCTAMOPHOHAIBHOTO
5.5 pa3BUTHS: TpsIMOE, HempsiMoe (ITMYuHOuYHOe). BrusHue cpeapl Ha
pa3BUTHE  OPraHu3MoB;  (paKTOpbl,  CHOCOOHBIE  BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct m pasButme pacreHmii. OHTOre€HE3 IBETKOBOTO PACTEHHS:
CTPOCHHE CEMEHH, CTaTUN Pa3BUTHS

6 HaCJ'ICI[CTBeHHOCTB N U3MCHYHNBOCTb OPIraHU3MOB

[Ipenmer u 3amauu resetuku. Mcropus pa3Butus reHeTUKU. Britan
POCCUHCKUX U 3apyOEeKHBIX YUEHBIX B Pa3BUTHE T'EHETHKU. MeToabl
6.1 TreHeTUKU (TMOPUA0IOTUYECKHUM, IUTOT€HETUUECKHUI, MOJIEKYJISIPHO-
reHeTu4eckuil). OCHOBHbBIE TeHeTHYecKue MOHATHs. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIUBAHUN

6.2 3aKOHOMEpPHOCTH HACJEAOBAaHUS MPU3HAKOB, YCTaHOBJICHHbIE [

nokymenT noarvicar] YLEHAESENMnMQHOTHOPpHIHOE CKpelMBaHue. 3aKOH €JMHOO00pa3us
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ruOpuI0B MepBoro nokojeHus. IlpaBuno gomuHMpOBaHUS. 3aKOH
pacuieruieHusi npusHakoB. ['mmnore3a umctoTel ramer. [lomHoe wu
HEMOJIHOE JOMUHHUPOBAHUE.

JlurnOpuaHoe CKpelrBaHue. 3aKOH HE3aBUCHMMOIO HACJeIOBaHUS
MIPU3HAKOB. Hurorenernueckue OCHOBBI JUTHOPUIHOTO
CKpelIMBaHusA. AHaluM3upymrollee ckpemuBanue. lcnosb3oBanue
aHATM3UPYIOMIETO CKPEUTUBAHUS 7S ONIPEIeTICHHS T€HOTUIIa 0COOH

CuemnienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo
CIEIUICHHOMY HacJeI0BaHMIO TeHOB. HapyllieHue clernieHus reHoB
B pe3yiabTaTe KPOCCHUHTOBEpa. XpomMocoMHast TeopHUsl
6.3 HACJIEICTBEHHOCTU. [ eHeTHUeCKUE KapThl.

I'enetuka mona. XpoMOCOMHOE ompeAeneHue mnoia. AyTOCOMBI U
MOJIOBBIE ~ XPOMOCOMBI. ['OMOraMeTHble U  Te€TepOoraMeTHbIC
opranu3Mbl. HacnenoBaHuenpu3HaKkoB, CIEIJIEHHBIX C TTOJIOM

N3meHunBocTh. Buasl W3MEHUYMBOCTH: HEHACJICACTBEHHAas U
HacleACTBeHHasA. Ponp cpelbl B HEHACIEACTBEHHOW U3MEHUYHMBOCTH.
XapaxkTepucTuka MOIU(PUKAITMOHHOM U3MEHYUBOCTH.
BapuanuonHbll pax U BapualMoHHas Kpusasd. Hopma peaknuu
npu3Haka. KojnuecTBeHHbIE U KaU€CTBEHHBIE PU3HAKU U UX HOpMa
peakuuu. CBONCTBaMOAM(PUKALIMOHHONN3MEHUNBOCTH

6.4

Hacnencreennas, 1581051 TEHOTUIINYECKAS, W3MEHYUBOCTb.
KomOunaTnBHAsT W3MEHYHMBOCTh. Mei03 W IOJOBOM Tpormecc —
OCHOBa KOMOWHATUBHON U3MEHUYHBOCTH. MyrtannonHas
6.5 u3MeHUYnBOCTh. Kiaccudukamuss MyTaruii: TeHHbIE XpPOMOCOMHBIE,
reHoMHble. YacToTa ¥ MpUYUHBI MyTanuidi. MyTareHHbie (aKkTOpBHI.
3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHOW H3MEHUYHMBOCTH
H.M. Basuiiosa

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI

T'€HCTUKU 4eJIOBEKA: reHeaJOrun4eCcKui, OJIM3HEIOBBIH,
[IUTOTEHETUYECKUM, OMOXUMHYECKHUH, MOJEKYISIPHO-TEHETUUECKUN.
CoBpemMeHHOE omnpezeeHue reHOTHIIA:

MOJITHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHUCJIIE C
nomorpio I111P-anamu3a. HaciaencTBeHHble 3a00IeBaHUs YSIOBEKA:
6.6 F€HHbIE 0o0J€e3HNU, 0oe3HU c HACJIEICTBEHHOU
IPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE 00j1e3HN. COMaTHYECKHUE U
reHepaTUBHBIC MyTanuu. [IpuHIUIIBI 370pOBOrO o0Opasza >KHU3HU,
JTUAarHOCTUKH, MPO(UIAKTUKY W JICYECHUS TeHETHUYECKUX OO0JIC3HEH.
Meauko-reHeTHYECKOE KOHCYJIbTUPOBAHUE. 3HaueHue
MEIUIIMHCKOM TE€HETUKH B  MPEJOTBPAIICHHUM U  JICUCHUU
TeHETHYCCKUX 3a00JIeBaHUM YeIoBeKa

7 Ceneknus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

71 Cenekndsi Kak Hayka M TOpolLecC. 3apoKJACHUE CeNeKIUuu U

nokyment noamvcar] SHOMSGRIKAIHL, Yuenue H.Vl. BaBuioBa 0 ICHTpax IMPOUCXOXKICHUSI
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u MHOT000pa3us KYJIbTYPHBIX pacTeHui.
LeHTpBIMpOUCXOXKACHUSAOMAIIHUXKUBOTHBIX.  CopT,  mopoja,
ITaMM

7.2

CoBpemMeHHbIE METOJIbI ceNeKIuu. MaccoBbI U MHAUBUIYATbHBIN
OTOOPBI B CEJICKIIMM PACTEHUU M KUBOTHBIX. OlLIEHKa 3KCTephepa.
bim3kopoacTBeHHOE CKpeluBaHue — WHOpUAMHT. UucTas JTUHUS.
CkpenuBaHie YHUCTHIX JIUHHM. ['eTeposuc, wiaum THOpUIIHAs CuJja.
HeponctBenHoe ckpemuBanue —  ayropuauHr. OtnanéHHas
rubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJy4YeHUE TMOJUIUIOWIOB. JIOCTHXKEHHS CEJEKIMU PaCTCHUH,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buotexHomoruss kak oTpacib MPOU3BOJACTBA. ['€HHAs HHXXEHEPUSI.
Ortanbl  co3nanus pexomOuHanTHOM JIHK u  TpaHCreHHBIX
opranu3MoB. Kiietounass wuHxeHepus. KileTOuHblE KyJIbTYpBHI.
MUKpOKJIOHAIBHOE  pa3MHOXKEHHE  pacTeHuld. KioHupoBaHue
BBICOKOIIPOAYKTHUBHBIX CEIBCKOXO3SMICTBEHHBIX OpraHU3MOB.
Okosornueckue u aTHdeckuenpodiemsl. ['MO — reHeTHuecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI

11-i1 KIIACC

IIpoBepsiemble TpeOOBaHus K pe3yiabTaTraMm ocBoennss OOII

Kon

MPOBEPsSIEMOT0

pe3yJabTara

IIpoBepsiemble npeaMeTHbIE pe3yabTarhl ocBoennss OOII OO0

CdopMupoBaHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OopMUpOBaHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTHUHBI MHPA M HAYyYHOTO
MHUPOBO33pPEHUS; O BKIJIAJIE POCCUUCKHX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJOTHY; (HYHKIIMOHATIHLHOW TPaMOTHOCTH
YeJI0BEeKa JJIs PEUICHU )KU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COAEpKaHWE OHOJOTMYECKUX TEPMHUHOB U
NOHATUW: BUJ, TMOMYJSAIUsA, TEHOPOHI, DSBOIIONUS, BIKYIINE
cuibl ((hakTOphl) SBOJIIOIUHU, MPUCTIOCOOTICHHOCTh OPraHU3MOB,
BUJI000pa30BaHue,  AKOJOTUYECKHE  (DaKTOphl, IKOCUCTEMA,
NPOAYIEHThI, KOHCYMEHTBI, PEIyIEeHTHI, LeMd  MHUTAHUA,
AKOJIOTMYECKas MUpamMuia, bruoreoreHos, ouocdepa

YMenue uznaratb OMOJIOTHYECKUE TEOPUH (IBOJIIOLIMOHHAS TEOpHUs
Y. JlapBuHa, CHHTETHYECKass TEOpHsl HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH  (3apoabimieBoro  cxoactBa K.M.  bopa,
YyepeAoBaHUs TJIaBHBIX HaNpaBJI€HWW M IyTed sBomonuu A.H.
CegeprioBa, yuenus o ouochepe B.M. BepHanckoro), onpenensirsb
IrPaHULbl UX IPUMEHUMOCTH K JKHBBIM CHCTEMaM

YMeHue BIaIeTh METOJAMU HAYYHOIrO MO3HAHUS B OUOJIOTUU

AORYMERT TTOAMMCAR STTERTPORHOM TTOAMMCHO
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(HaOnro/IEHNE U ONMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHU;
OpraHM3alusi U NPOBEJCHHE OHOJOTUYECKOrO HKCIEPUMEHTA,
BBIJIBUOKCHUE  THUIIOTE3bl;  BBIABICHHWE 3aBUCUMOCTH  MEXIY
HCCIIENYEMBIMUA  BEJIUYMHAMH, OOBSICHEHHE  TOJYyYEHHBIX
pe3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX IIOHATHH, TEOPUU U
3aKOHOB; YMEHHME JENaThb BBIBOJABI HAa OCHOBAHUHU IIOJYyYECHHBIX
pe3yJbTaTOB)

YMeHue  BBIACHATH  CYIIECTBEHHBIE  MPU3HAKKM  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHJIOB, MOMYJSALMMA, NPOAYLECHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOIrECOIIEHO30B U  DKOCHUCTEM;
OCOOEHHOCTH  TPOILIECCOB  HACJEICTBEHHOW  W3MEHUYMBOCTH,
5 €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MPHUCIIOCOOJICHHOCTH
OpraHu3MOB, JACHCTBUS IKOJIOTMYECKUX (DAaKTOPOB HAa OPTraHU3MBI,
MepeHoca BEHIeCTB M MOTOKAa JHEPrMM B  DIKOCHUCTEMaX,
AHTPOIIOTEHHBIX M3MEHEHUN B 3KOCHUCTEMAax CBOEH MECTHOCTH,
KpYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX LIMKJIOB B Onochepe

YMeHue mNpuMeHSATh MOJIy4YEHHbIE 3HaHUS JUIsl OOBSICHEHUS
OMOJIOrMYECKUX  MPOIECCOB M  SIBICHUM, JUII  NPUHATHUS
IPAKTUYECKUX PEIICHU B IOBCEJHEBHOM JKU3HM B LEIHIX
oOecrieueHnss 0€30MaCHOCTH CBOErO 3JI0POBbSi M 3/10POBbS
OKPYXKAIOIUX JIOAEH, COOMI0IEHNs HOPM TPAMOTHOTO TOBEACHUS
B OKpY’Kalolllel MPUPOJHOU cpejie; MOHUMAaHUE HEOOXOJAUMOCTH
UCIIOJIb30BAaHUSl ~ JOCTHXKEHUW COBPEMEHHOM OHOJOoruum  Juis
pPalMOHAIBHOTO MPUPOIOTOIB30BaAHUS

YMeHue pemarh  DJIEMEHTAapHble  OMOJOTHYECKHME  3a/auH,
7 COCTaBJISITh CXEMBI MEPEHOCA BEIIECTB U DHEPTHH B HKOCHUCTEMAX
(Lenu mUTaHMs)

YMeHHE BBINMOJIHATH JaO0OpaTOpHBIE W TPAKTUYECKHE pPalOTHI,
8 coOmrofiaTh mpaBuia Mpu padboTe ¢ y4eOHbIM W JTaOOpPaTOPHBIM
000pymOoBaHUEM

YMeHHe  KpUTHYECKM  OLEHUBATb W UHTEPHPETUPOBATH
MHPOpPMAIIMIO  OMOJIOTMYECKOTO  COAEPKAHMS, BKIFOYAIOIIYIO
NICEBJIOHAYYHbIE 3HAHUSA U3 pas3InyHbIX ucTouHukoB (CMU,

9
HAY4YHO-TIOMYJISIPHBIC MaTepHaibl); paccMaTpHBaTh TIJ100aIbHBIC
HKOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (HOPMHPOBATH IO
OTHOIIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO
YMeHue co3maBath COOCTBCHHBIC ITMCBMEHHBIE H  YCTHBIC
10 cooOmeHusi, o00o0mas Ouonorudeckyro uHpopmaluoo  u3

HECKOJbKMX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh IMOHSTHHHBIN
arnrmapat OuoJIOTUr

IIpoBepsieMble 3JIEMEHTBI COJIePKAHUS

()i | IIpoBepsieMble 371€eMEHTHI COAEPKAHUS
o1 IIpogep

AURYNMEAT TTUATTVICAR JITERTPURRAUVT TTUATTVICBRO
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DBOJIOILMOHHAS OUOJIOTHS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OHMOJIOTHH.

CBuzerenbcTBa IBOJIIOLUH. [laneoHTONOrMYECKHE:
MOCJEA0BATEILHOCT TOSIBIICHUS BHUJOB B MaJICOHTOJOTMYECKOM
JeTonucu, nepexojnsie ¢opmbl. buoreorpaduueckue: cXoJICTBO U
paznmuune  ¢dayH U (pirop  MaTepuKOB U OCTPOBOB.
OMOpHOJIOTHUECKHUE: CXOJCTBA W pPa3iuuus 3MOPHOHOB Ppa3HBIX
BUJIOB MIO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIE, aHAJIOTUYHbIE, pYJAUMEHTApHbBIE OPTaHbl, ATABU3MBI.
MonexkynsspHOOMOXUMUYECKHUE: CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTU W OCHOBHBIX METAa0OJMYECKUX MyTel y BcCex
OpraHu3MOB

1.2

OpomonronHas Teopus Y. Jlapuna. [IpeanochlIky BOSHUKHOBECHHS
JTapBUHU3MA. J[BWOKyIIME CHIIBI DBOJIIOIMK BHIOB 110 JlapBHHY
(M30BITOYHOE PA3MHOXKCHUE IIPH OIPAHMYCHHOCTH PECYPCOB,
HeomnpeaeaEHHass H3MEHYMBOCTh, OOppOa 3a  CyIICCTBOBaHUE,
€CTeCTBEHHBIN 0TOOD)

1.3

Cuntetnueckass Teopust sBomoruu  (CTD) u  ocHOBHBIE €&
nojoxxkeHusi. Mukposposonus. [lonmynsanus kak eauHUIA BUAa U
ABOJIIOLINU

1.4

JBuwxymue cuibl  ((GakTopbl) 3BOJIOLMK BHUJIOB B IPHUPOJE.
MyTannoHHbli  mpouecc UM KOMOWHATHUBHAs  M3MEHYHMBOCTb.
[TonynsauroHHbIE BOJIHBI U Jpeiid reHoB. M3omauus u mMurpauus.
EcTtectBeHHbI 0TOOp — Hanpasstomuii aktop 3Bosronuu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pPE3yJbTaT  3BOJIOLHUU.
[Ipumepsl mpucnocoOiaeHUu y opranusmMoB. Apomopdosbl U
UAM0AIaN TallKH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe

1.5

Makpo3BoJTronus. ®opmbl SBOJIFOLUU: buneTnyeckas,
JMBEPIreHTHAs, KOHBEpIreHTHas, napajuienbHasl.
HeoGpaTtumMocTeaBosIOIIMHN

Bo3HUKHOBEHHE U pa3BUTHE KM3HU HA 3eMJie

2.1

JloHaydHbIE TPEICTABICHUS O 3apOXKICHUM KU3HH. HayuHble
TUNOTE3bl BO3HMUKHOBEHWS JKM3HM Ha 3emie: abuoreHes u
naHcrnepMus.  XHUMHUYECKAs  DBOJIOLMA.  DKCIEPHUMEHTAJIbHOE
NOATBEPKACHUE XHMHUYECKOW HBoMouMd. HavanbHble ATamsl
ouonoruyeckoi sBomonuu. ['unoresa PHK-mupa. IlepBbie kietku u
ux oBosronusA. QPOpMHPOBaHME OCHOBHBIX TPYII  KUBBIX
OpraHU3MOB

I ZElOKYMEHT MNOANNCAH

Da3BUTHG AH3M Ha 3emyie 1Mo dpaM U mnepuojaMm. Karapxew.
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Apxeiickas U mnpoTteposoiickas 3pbl. [laneos3olickags 3pa u €€
NepUObl: KEMOPHUICKHIM, OPJAOBUKCKUM, CUITYPUMCKUM, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, MEPMCKUM. Me3030McKas 3pa U €€ NEPUOIbL:
TPUACOBBIN, FOPCKUM, METIOBOM.

KaliHo3olickasg 3pa u €€ mnepuoipl: MAJIEOTCHOBBINM, HEOTE€HOBBIN,
AHTPONOTCHOBBIA. XapaKTEPUCTUKA KJIMMAaTa M TE€OJOTHYECKUX
npoueccoB. OCHOBHbIE 3Tambl 3BOJIOLUM  PACTUTEIBHOTO U
KUBOTHOTO MHpa. ApoMopdo3bl y PpacTeHUd U IKUBOTHBIX.
[TosiBeHMe, paCUBET M BBIMUPAHUE TPYIII JKUBBIX OPTAHU3MOB

Cucrema OpraHHU4CCKOro Mwupa KaK OTPaXXKCHUC ISBOJIIOLIHUU.

2.3
OCHOBHbBIE CUCTEMATUYCCKHE I'PYIIIIBI OPTaHU3MOB

DBONIOLMSL  4YEJIOBEKAa. AHTpPONOJIOTMS Kak Hayka. PasButue
MPEJCTABICHUN O MPOUCXOXKJCHUU YesoBeKa. MeEToabl M3Y4YCHUS
aHTporiorene3a. CXOJICTBa M pa3jIMyusi YEJIOBEKA M >KUBOTHBIX.
CucreMaTHUeCcKOE IT0JIOKEHHE YSJIOBEKA.

JBwxkyme cunsl  (akTopel) aHTpomoreHe3a. HacnencTtBeHHas
N3MEHYHBOCTD u €CTECTBEHHBIN oTbOop.
OO01ecTBeHHBIMOOPA3KM3HU,  M3TOTOBJIICHHE  OPYIUWA  Tpyjaa,
MBIIIJICHUE, PEYb

2.4

OCHOBHBIE CTaJIUM U BETBU ABOJIIOLAH YEIOBEKA: aBCTPAJIOMUTEKH,
YenoBek YMEJIBIH, Yenopek MPSAMOXOISAIINH, Yenosek
2.5 HeaHJiepTanbCckuii, YenoBek pasymubii. Haxogku wnckomaeMbIx
OCTaHKOB, BpEMs CYIIECTBOBaHHUsA, OOJACTh pPacCHpOCTpaHCHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY IS

Yenoseueckue pacbkl. OCHOBHBbIE OOJBIIME pachl: €BPONEOUIHAsS
(eBpasuiickas), HErpO-aBCTPaAIOUTHAS (’xBaTOpHUAJIbHAS),
MOHTOJIOUTHAS (a3uaTcko-aMepuKaHCKas). Yeptsl
IPUCIOCOOJICHHOCTH  TPEACTABUTENC  YEIOBEUYECKHMX pac K
YCIIOBHUSM  CYIIECTBOBaHUS. EJIMHCTBO  4YEJIOBEYECKHX  pac.
Kputukapacusma

2.6

3 OpraHu3mbl U OKpyXkarolas cpeaa

DKOJIOTUSI KaK Hayka. 3aJayd M pas3feibl dKoJIOoruh. MeTobl
JKOJIOTUYECKUX HCCIICAOBAaHUM. IKOJOTUYECKOE MHMPOBO33PEHUE.
CpenploonTaHusIOPraHU3MOB: BOJHa, Ha3eMHO-BO3/1YIIIHAS,
MOYBEHHAsI, BHYTPUOPraHW3MEHHAS

3.1

Oxonornyeckue  dakTopbl.  Knaccudukamuss — SKOJOTHUECKUX
3.2 dbakTopoB: abuoTHYECKHEe, OMOTUYECKHE U  aHTPOIIOT'CHHBIE.
JleficTBUEIKOIOTNYECKUX (DaKTOPOBHA OPTaHU3MBbI

AlGuoTtnueckue  (akTOphl:  CBET, TeMIepaTypa, BJIAKHOCTb.
3.3 ®dotoneproau3m. IlpucnocobiaeHruss OpraHu3MoB K  JICHCTBHIO
abroTnieckux (akTopoB. brosornueckuepuT™MbI

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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buotnueckue dakropel. Buapl OHMOTHYECKUX B3aUMOCHCTBHIA:

KOHKYpPEHITHS, XUIITHUYECTBO, napa3uTusM, MYTYaJu3M,
3.4 KOMMEHCAJIU3M (HaxJICOHUYECTBO, KBAPTHUPAHTCTBO), aMEHCAJIU3M,
HEUTpaIU3M. 3HaueHNEeOMOTHYECKUXB3aNMO 1€ CTBUH 1

CymcCTBOBAHUS OPTraHU3MOB B IIPUPOAHBIX COO6H.[€CTBaX

DKOJIOTUYECKHUE XapaKTePUCTUKU MOMYJISIINH. OcCHOBHBIE
35 MOKAa3aTeNId MOMYJISAIHHA: YUCIECHHOCTh, IUIOTHOCTh, POXKIaeMOCTb,
CMEPTHOCTb, IIPUPOCT, MUTPALIHSL.
JIMHAMUKAYUCIICHHOCTUIIOMYJISAIUN U €€ peryJIsius
4 Co00011IECTBO U DKOJIOTUYECKHE CUCTEMBI

Coo0miectBO opranu3mMoB - OuoreHo3. CTpyKTypbl OHOIIEHO3a:
4.1 BUJIOBasi, MPOCTpaHCTBEHHas, Tpoduueckas (muienas). Bujbi-
noMuHaHThI. CBsi3U B OUOIIEHO3€

DKoyiornyeckue cuctemsl (3kocuctemsl). [lonstue 06 sxocucTteMe u
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTBl  SKOCHCTEMBI:
MPOAYLEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BemiecTB u
MOTOK JHEPruM B 3KocUcTeMe. Tpoduyeckue (MUIIEBBIE) YPOBHH
skocucTeMbl. IlumeBbie menun u cetd. OCHOBHBIE ITOKAa3aTelu
AKOCUCTEMBI: OuMoMacca, MPOAYKIHS. DKOJIOTHYECKUE MHUPAMMUIIBI:
OPOJAYKIMK, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIALUS, pazBuThe. CyKieccus

4.2

[IprponHble 3KOCHUCTEMBI. DKOCHUCTEMBI O3EP M PEK. DKOCHCTEMA
XBOMHOTO WJIM IIUPOKOJUCTBEHHOTI'O JIECa.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI.
buonornyeckoe M XO3MWCTBEHHOE 3HAYECHHE Aarpo3KOCUCTEM U
ypOoskocucTeM. buopasnoobOpasue kak (akTop YCTONIMBOCTH
skocucteM. CoxpaHeHre OMOJIOrHYECKOro pazHooOpas3us Ha 3emiie

4.3

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panHunpl, coctaB u
cTpykrypa Ouocdeprl. KuBoe BemectBO U €ro (QyHKIHUU.
Ocobennoctu  Ouochepbl  Kak  TrJ00aTbHOW  9KOCUCTEMBI.
Jlunamudeckoe paBHOBecMe U OOpaTHasi CBsi3b B Oumocdepe.
KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE IHKIbI 3JIEMEHTOB
(yrnepona, azora). 3oHanbHOCTHOMOC(hEephl. OCHOBHBIE OMOMBI CYIITH

4.4

UenosedecTtBo B Ouochepe 3emi. AHTPOTIOTCHHBIE M3MEHEHUS B
ouochepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

OcHoBa panMoOHATBHOTO YIPABJICHHS MMPUPOTHBIMHU PECYpCaMu M UX
UCIIOJIb30BaHuE. JJOCTHKECHUSOMOIOTUH U OXpaHa IPUPOIBI

4.5

Ilepeyenr mposepsiembix Ha EI'D mo Ouosiorum tpe0oBaHuMili K pe3ybTaram
ocsoenus OOII COO

Kona
IDOBEDSIEMOro IIpoBepsiemMble TpeGOBaHHA K MpPeAMETHBLIM pe3yJbTaTaM
POBEP ocsoeHust OOII COO na ocHoBe ®I'OC

TPEMWMCAH SMEKTPOHHOI NOAMMCHIO
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CdopMUpoOBaHHOCTH 3HAHUN O MECTE U POJIK OUOJIOTHH B CUCTEME
€CTECTBEHHBIX  HayK, B  (OPMHPOBAHUU  COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTHHBI MHpa, B I[IO3HAHUH 3aKOHOB
MPUPOJIbl U PELICHUH KU3HEHHO BAXXHBIX COLMATbHO-ITUYECKHX,
SKOHOMHUYECKUX, OKOJOTHYECKHX TMPOoOJIeM dYeloBedecTBa, a
TaKxe B penieHuun BOIIPOCOB palMOHAIILHOTO
MPUPOJIOIIOIb30BaHUS, B dbopMHpOBaHUM  IIEHHOCTHOTO
OTHOIIEHUS K TPHUPOJAE, OOIIECTBY, UYEIOBEKY; O BKJIAJC
POCCUHCKUX U 3apyOEKHBIX YYEHBIX- OHMOJIOTOB B Pa3BUTHE
ouonoruu

Brnanenue cucremoli 3HaHUNA 00 OCHOBHBIX METOJIaX HAy4YHOTO
MMO3HAHUS, HCIOJB3YEMBIX B OHOJIOTHYECKUX HCCICIOBAHUIX
KUBBIX OOBEKTOB M HKOCHCTEM (OMHUCAaHUE, W3MEpPEHHUE,
MpOBEJICHUE HAOIOJCHUI); CrOCOOAMU BBISIBJICHUS M OIEHKH
AHTPOTIOTEHHBIX U3MEHEHUU B TIPUPO/IE.

VMmenne BBIJIBUTATh TUIIOTE3bI, MIPOBEPSTH nX
AKCIIEPUMEHTAIbHBIMU CpeACTBaMH, dhopmynupys (511
WCCIICIOBAHUS, AHAIM3UPOBATh TOJYUYEHHBIE pE3yibTaThl M
JIeNaTh BBIBOJIBI.

BrisiBiieHHE 3aBUCUMOCTH MEXAY MCCICTyEMbIMH BEJIMYHMHAMM,
00BsSICHEHHE TIOJIYYEHHBIX pPe3yJIbTaToB U  (HOpMYJIHPOBAHUE
BBIBOJIOB C MHCIIOJIb30BAHMEM HAyYHBIX MOHSATUM, TEOPUH U
3aKOHOB

YMeHue BianeTh CHUCTEMOW OWOJIOTMYECKUX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralonue OUOJOTUYECKUE TEPMHUHBI U
NOHATUS (OKU3HB, KJIE€TKA, TKaHb, OpraH, OPraHW3M, BU],
MOMYJIAIMUS, JIKOCHCTEeMa, OHOoIleH03, Omocdepa; MeTadoau3M,
roMeocTas, KJICTOYHBIH  HMMMYyHUTET, OWOcHHTEe3  Oelika,
OMOTIOINMEDHI, JTUCKPETHOCTb, caMOperyJsius,
CaMOBOCITPOM3BE/ICHUE,  HACJIEICTBEHHOCTb,  HW3MEHYUBOCTb,
AHEPTrO3aBUCUMOCTh, POCT U PA3BUTHE); OMOJIOTHYECKUE TEOPHUU:
xierouHas teopus T. IllBanna, M. Illnernnena, P. Bupxosa;
KJIOHAJIbHO-CEJEKTUBHOTO  MMMmyHuteta Il Opmux, W.H.
MeuHuKkoBa, XpPOMOCOMHAasi TEOpHUsl HACIEACTBEH-HOCTH T.
Moprana, 3akoH 3apoasimieBoro  cxoxactsa K.  bopa,
JBOJIIOLIMOHHAsA Teopus Y. JlapBuHA, CUHTETHYECKas TEOpHUS
DBOJIIOLIMU, Teopus aHTponoreHe3a Y. JlapBuHa; Teopus
ouoreonienoza B.H. Cykauésa; yuenue H.M. BaBunosa o nienTpax
MHOT000pa3usi ¥ MPOUCXOXKIECHUS KYJIbTYPHBIX PACTCHHM, YICHUE
A.H. CeBepuoBa 0 MyTAX M HallpaBJICHUSAX SBOJIOLWHU, YUEHUE
B.. Bepnanckoro - o Ouocdepe); 3aKoHBI (eAMHOOOpa3ms
NOTOMKOB TEPBOTO TMOKOJICHHS, PACIICIUICHUSI [PU3HAKOB,
HE3aBUCUMOIO  HacienoBanus  npusHakoB [.  Menngens;
CUEIJICHHOTO HACJEA0BaHUS MPU3HAKOB U HAPYILICHUS CLETUICHHS

[IOKYMEHT MOATMCAH 3J1EK1;§O§9(§§| n &Hnch\%)praHa; TOMOJIOTUYCCKUX PAJOB B HACICACTBCHHOHU
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usMeHunBoct H.M. BaBunosa; renernueckoro pasHosecus JIx.
Xapau u B. BaitnOepra; 3apogapimieBoro cxojactBa K. bapa;
Oouorenetuyeckuit 3akon J. 'ekkens, @. Mromepa); NPUHIUIIBI
(4UCTOTHI raMeT, KOMIUIEMEHTAPHOCTH ); npaBuia (MuHuMyMa FO.
JIubuxa, »HKOJIOTUYECKOM THUPAMUIBI UYHCEN, OHOMAacChl U
SHEprum); runoressl (koauepsatHod A.M. OmapuHa, nepBUYHOrO
oymwona JIx. Xomnmeiina, mukpochep C. ®Dokca, pudbozuma T.
UYek)

YMeHue peuiaTb IMONCKOBBIC OMoJIOrnYecKue 3aJa4i, BbIIBJIIATH
IMPUYINHHO-CJIICACTBCHHLIC CBiA3HU MCKIOY HCCICAYCMBIMU
OMOJIOTNYECCKUMH O6’I)€KT8,MI/I, ImponccCaMu U SBJICHUAMU, OCIIATb
BBIBOJbI W IPOTHO3bI HA OCHOBAHWH IIOJYUYCHHBIX PE3YJIbTATOB,
COCTAaBJIAATh I'CHOTHIIMYCCKUE CXCMbl CKPCHIMBAHHA JIsSI PA3HBIX
THUIIOB HACJIICAOBAHUA IIPU3HAKOB Yy OPraHU3MOB, COCTAaBIIATH
CXCEMbI IICPCHOCA BCHICCTB KM OHCPIrUM B IKOCHCTCMAX (L[eHI/I
IIUTaHWA, ITUIICBBIC CeTI/I)

YMeHHE YCTaHaBIMBAaThb B3aUMOCBSA3M MEXKIy CTPOCHHEM U
(YHKIMSAMHU: OPraHOMOB, KJIETOK pa3HbIX TKAHEW, OpraHamMH U
CUCTEMaMHU OPTraHOB Y PAaCTEHUM, )KMBOTHBIX M YEJIOBEKA; MEXKIY
sTanaMyd OOMEHa BEUIECTB; J3TalaMH KIETOYHOrO0 UHUKIA U
KU3HEHHBIX IIMKJIOB OPraHU3MOB; 3TanaMud >SMOPHUOHAIBHOTO
Pa3BUTHS; TEHOTUIIOM U (PEHOTHIOM, (PEHOTUIIOM U (aKTOpamu
cpenbl OOMTaHUs; MPOLECCaMU ABOJIIOIUY; JBMXKYIIUMHU CHIAMH
AHTPOIIOT€HE3a; KOMIIOHEHTAMU  Pa3JIMYHBIX JIKOCUCTEM U
IPUCHOCOOJICHUSIMU K HUM OpraHU3MOB

YMeHue BBIICHATh CYIIECTBEHHBIE IPU3HAKUA: CTPOEHUSI BUPYCOB,
KJIETOK  IPOKAPUOT U  OYKAPUOT;  OJHOKJIETOYHBIX W

MHOTOKJICTOYHBIX ~ OpPraHWU3MOB,  BHJIOB,  OHOTEOIICHO30B,
AKOCUCTEM U OHOCHEphl; CTPOCHUS OPTaHOB U CHCTEM OPraHOB
pacTeHui, J)KUBOTHBIX, YEJI0BEKA; MPOLIECCOB

KU3BHENIEATCILHOCTH, TMPOTEKAIOIMNX B OpPTaHW3Max pacTeHUH,
KUBOTHBIX W 4YEJIOBEKAa; OWOJIOTMYECKUX TPOIECCOB: OOMEHa
BelIECTB (MeTaboian3M), UHPOPMalUU U MPEBpALICHUS] SHEPIHH,
OpoxeHusi, aBTOTPO(PHOTO W TeTepoTPOPHOTO THUIIOB THUTAHUS,
dboToCHHTE3a W XEMOCWHTE3a, MHUTO03a, MeH03a, TaMeToreHes3a,
AMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO PAa3BUTHS, PA3MHOKCHHUS,
VH]INBU1yaJIbHOTO pa3BUTUSA Opranusma (oHTOTEHE3A),
B3aUMOJICMCTBUSL T€HOB, I€TEPO3UCA; AECUCTBUU MCKYCCTBEHHOIO
otOopa, CTAOWJIM3UPYIOMIEro, ABMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA; aJJIOMATPUYECKOTO W CHUMIIATPUIECKOTO
BHUI000pPA30BaHUs;, BIMSHHUS JBIKYIIUX CHJI DBOJIIOIMU Ha
reHO(OHT MOIYJISIIIUK; TPUCTTOCOOJICHHOCTH OPTaHU3MOB K Cpefie
oOuTaHUs, YepeAOBaHUs HAIPaBJICHUN HSBOJIIOLMU; KPYTrOBOpPOTa
BEIIIECTB U IOTOKA SHEPIMH B DKOCHCTEMAaX

HOOKYMEHT TTOANMCAH 3JTEKTPOHHOW TTIOTTMCBIO
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CdopmupoBaHHOCTH YMEHUS BBIACIATH CYIIECTBEHHBIC TPU3HAKU
BHUPYCOB, KJIETOK MPOKAPHOT U OSYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX ~ OpPTaHW3MOB, BHJIOB, OHOTCOIIEHO30B W
OKOCHUCTEM; OCOOEHHOCTH TMPOIIECCOB OOMEHa BEIIECTB U
MIPEBpAIICHHS SHEPTUH B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO U
DSHEPTeTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, MekHo3a,
7 OTUTOZOTBOPEHUS, PA3BUTUS M PA3MHOKCHUS, WHIWBHUIYATHHOTO
pa3BUTUSI OpraHu3Ma (OHTOTE€He3a), OOphOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BHUI000pa30BaHUs, MPUCTIOCOOJICHHOCTH
OPraHM3MOB K Cpele OOWTaHWsA, BIUSAHUSA KOMIIOHEHTOB
HKOCHCTEM, aHTPOIMOTEHHBIX W3MEHEHHWH B JKOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOpOTa BEIIECTB M IMPEBPAICHUS DHEPTHH B
ouochepe

YMeHHe  HUCHOoNb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI,
OMOJIOTUYECKYI0O ~ TEPMHUHOJOTMIO M CUMBOJMKY  JUIA
JI0Ka3aTeNIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CHUCTEMATHYECKUX
8 IPYIIT; B3aUMOCBSI3HM OPraHU3MOB M Cpebl OOMTAHMS; €IUHCTBA
YeJIOBEYECKUX pPac; HEOOXOIMMOCTH 3JI0pOBOTO 00pa3a >KU3HHU,
COXpaHEHHUsl pa3HOOOpa3usi BUAOB U HKOCHUCTEM KaK YCIOBUS
COCYLIECTBOBaHUs IIPUPOJBI U YEIOBEUECTBA

YMeHHe KpUTUYECKH OLEHUBATH MH(POpMALMIO OMOJIOTHYECKOrO
CoJIep KaHUS; UHTEPIPETHPOBATH THYECKHE aCTIeKTBI
COBPEMEHHBIX  HCCJIEIOBaHWNH B  OWOJOTHH,  MEAWIIMHE,
OMOTEXHOJIOTHH; pPAacCMaTpUBaTh TIJIOOATBHBIE 3KOJOTHMYECKHE
po6JIeMbl COBPEMEHHOCTH, (OPMHUPOBATH 1O OTHOIICHHIO K HUM
COOCTBEHHYIO TIO3UIIHIO

IlepedyeHb 3J1eMEHTOB co/lep:KaHus, npoBepseMbix HA EI'D nmo Ouosorun

Kon IIpoBepsieMblii 3J1IEMEHT COIEPKAHMS

1 buonorus kak Hayka. JKuBble CUCTEMBI U X U3YUEHHUE

CoBpeMeHHas O0MoJIoTHsl - KOMIUIEKCHasi Hayka. buosiornueckue Hayku u
uzyyaemple UMM MpoOnembl. DyHAaMeHTalbHbIE, NPUKIAJHBIE WU
MOMCKOBbIE HAYYHBIE UCCIEA0OBAaHUS B OMOJIOTHH.

1.1 3Hauenne Owuoiorud B (OPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBsizannbie ¢ OMosorue. 3HaueHue
OMOJIOTMM B MPAKTUYECKOW JIESITEIbHOCTH YeJIOBEKa: MEIUIUHE,
CEJIbCKOM XO3SIIICTBE, IPOMBIIIEHHOCTH, OXPAaHE MPUPOIBI

JKuBble cucTemMbl Kak mpeameT u3ydeHus Ouosoruu. CBOMCTBA JKMBBIX
CHUCTEM: €MHCTBO XMMHUUYECKOTO COCTaBa, TUCKPETHOCTh U LEJIOCTHOCTb,
CJIOXHOCTb u YIOPSIAOUYECHHOCTh CTPYKTYPBHI, OTKPBITOCTb,
1.2 caMOOpraHu3anus, CaMOBOCITPOU3BEICHUE, pa3apaxuMocCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aliu S>KUBBIX CHCTEM: MOJICKYJIAPHBIN, KIETOYHbIH,

nokyment oA C BRI OPEARMAMCHHBIH, TOMYJIAHOHHO-BUIOBOH, 3KOCHCTEMHBIN
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(buoreonenotuyeckuit), Ouochepubiii. Ilporueccel, mnpoucxomsue B
KUBbIX cuctemMax. OCHOBHBbIE MNpu3HaKW XUBOro. JKu3Hb kak (opma
CYIIICCTBOBAHHS MaTEPHUH

1.3

Metoasl  OMOJOTHYECKON  HAYKHU. HaOnronenue,  u3MepeHue,
HKCIIEPUMEHT, CHCTeMaTu3alus, MeraaHanu3. [loHsThe o 3aBUCHMON H
He3aBucUMON mnepemeHHo. [InanupoBanue skcnepumenTa. [locranoBka
u mpoBepka runore3. HyneBas rumote3a. [lonsitue BbIOOpKH U €€
JIOCTOBEpHOCTh.  Pazbpoc B Ouonormdeckux  JaHHbIX. OlleHKa
JIOCTOBEPHOCTH  TMOJYYEHHBIX pe3ylbTaToB. [IpUUMHBI  HCKaX)eHUS
pe3ynbTaToB 3KcniepuMenTa. [loHsaTHE cTaTUCTUYECKOTO TecTa

Knerka kak OnoJjiornueckas cucreMa

2.1

Knerka — crpykTypHO-QyHKIMOHANBbHAS €AUHMIIA >KUBOTO. Mcropus
oTkpbITUs KieTku. PaboTel P. I'yka, A. JleBenryka. Kinerounas teopus (T.
[[IBanH, M. IlIneitnen, P. BupxoB). OCHOBHBIE MMOJIOKEHUSI COBPEMEHHOM
KJIETOYHOM TeopuH. MeToabl MOJEKYJISAPHON W KIETOYHOM OHOJIOTHH:
MUKPOCKOIHUA, XpoMaTorpadus, 31eKTpoope3, METOA MEUYEHBIX aTOMOB,
muddepeHnranbHoe HeHTpU(PYrupoBaHre, KyJIbTUBUPOBAHUE KIIETOK

2.2

XHWMHMUYECKUI COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPO3JIEMEHTHI.
Boma wm €€ posp Kak pacTBOpPUTENs, peareHra, ydacThe B
CTPYKTYPUPOBAHMH KJIETKH, TEILUIOPEryJAlMU. MUHEpaIbHBIE BeEleCTBa
KJIETKHU, UX OMOI0rHYecKas pojib. Pojb KaTHOHOB M aHHOHOB B KIIETKE.
buonornyeckue momumepsbl. benku. AMUHOKHCIOTHBIM COCTaB OEJIKOB.
CrpykTypbl OenkoBoi Mosekynbl. llepBuuHas cTpykTypa Oenka,
NenTuAaHas CBsI3b. BTOpuuHas, TpeTuyHas, YeTBEPTHYHAS CTPYKTYpPHI.
Jenatypanus. CBoiicTBa  O€JIKOB. Knaccudukanus  Oenkos.
buonornyeckue GyHkrM OEIKOB.

YrneBoanl. MoHocaxapuisl, JIACaXapyubl, OJINTOCAXapHUabl U
noscaxapuabl. OOUIMiA MJ1aH CTPOCHUS U (PUBHKO-XMMUYECKHE CBOMCTBA
yriaeBo10B. buonornueckue pyHKIMH YTIEBOIOB.

Jlumuael.  T'mapodunsHo-TunpodoOHBIE  cBoMcTBa.  Knaccudukarms
aununoB.  Tpurmuuepuabl,  (HocPOIUNUABI,  BOCKH,  CTEPOUBI.
buonornueckue ¢ynkuumm aunuaoB. OOmMe CBOMCTBA OMOJOTHYECKUX
MeMOpaH  —  TeKy4YecTb, CHOCOOHOCTh K  CaMO3aMbIKaHMIO,
MOJIyIPOHHULIAEMOCTb.

Hyxneunoseie kucnotel. JIHK n PHK. CtpoeHue HyKI€MHOBBIX KHUCIIOT.
Hyxneotunpl. Ilpunnun xommeMentapHoctu. IlpaBuno Yapraddda.
Crpyxkrypa JHK — nBoiiHas cnupanb. MecCTOHaxXoXAeHue U
ouonorndeckue pynkuun JJHK. Buast PHK. ®yukiuu PHK B knetke.
Crpoenue mosiekynbl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue ¢ynkuun AT®. BoccTaHOBIEHHBIE MEPEHOCUYMKH, HX
¢bynkuuu B kierke. Cekenuposanue JJHK.

CrpykrypHas  Ouosiorus:  Ouoxumuyeckue W Ouoduznueckue
MCCJIEIOBaHMSI COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYT

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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2.3

Tunel KJIETOK: AyKapuoTHUYeCKas u MIPOKApPUOTUYECKAS.
CtpykTypHOGYHKIIMOHATBHBIE 00pa30BaHUs KJIETKH.

Crpoenne npokapuoTuueckoil kietku. KierouHass cteHka Oaktepuil u
apxeil. OCOOEHHOCTH CTpPOEHHUs TeTepoTpoHONl U  aBTOTPOGHOIA
MPOKAPUOTUYECKUX KIETOK. MECTO M pOjIb NPOKAPUOT B OMOLIEHO3AX.
Ctpoenne ¥ (QYHKIMOHUPOBAHHUE  HYKAPUOTHUYECKOHM  KIIETKH.
[1nazmaruueckas MeMmOpaHa (m1a3manemma). CrpykTypa
MJ1a3MaTUYECKOU MeMOpaHBbI. Tpancnopt BEIIECTB yepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIM (muddys3us, obOmeryéHHas
nuddy3ust), akTUBHBIN (IEPBUYHBIN U BTOPUYHBIN aKTUBHBINA TPAHCIIOPT).
[Tonynponuiiaemocts mMemMOpanbl. PaboTta HaTpuii-kammeBOoro Hacoca.
DHJIONUTO3: MUHOLMTO3, ¢arouuto3. k3omuTo3. KieroyHas creHka.
CrpykTypa u QyHKIIUHM KIETOYHON CTEHKH PacTEHHM, IpuOoB.
Hurommmazma. [urto3one. Llurockener. JIBHKEHHE  LUTOILIA3MBL.
Opranougsl  knetku.  OnHoMeMOpaHHbIE  OpPraHOUIBl  KIIETKU:
sHpomazmaruueckas cetb (OIIC), anmmapar ['onbIku, JTU30COMBI, UX
cTpoeHue H (QyHKUUHU. B3auMoOCBs3b OJHOMEMOpPaHHBIX OPraHOUIOB
kieTkd. CTpoeHue TpaHyJIpHOrO peTukyiyma. CHHTE3 PacTBOPHUMBIX
oenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [Jnaakuii (arpaHyJsipHBIN)
AHAOIIA3MAaTHUECKUl peTukynyM. CekperopHas (yHKUMS anmapara
lompmxu. TpancnopT BemiecTB B KIeTKe. Bakyoin pacTUTENbHBIX
kieTok. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKH: MUTOXOHIPUH, TUIACTH/IBI.
Crpoenue U GyHKIUN MUTOXOHIApUN U macTull. [lepBuuHblie, BTOpUUHBIE
U CJOXHBIE TUIACTUABI (DOTOCHUHTE3UPYIOIIUX SYKapHOT. XJIOPOILIACTBHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanusie  opranouasl  kietku  CtpoeHne ©  (QYHKIUHU
HEMEeMOpaHHBIX OPraHOMJOB KIETKH. PubocomMbl. MukpoduiaMeHThI.
Mpiiieunsie ki1eTku. Mukporpyoouku. Knerounsiii nieHTp. CrpoeHue u
JNBUKEHUE JKTYTUKOB M pEeCcHUYEK. MUKpOTpyOOUKH IMTOILIA3MBIL.
LleHnTpHrOIS.

Anpo. O6osnouka s1pa, XpOMaTUH, KapUOIUIa3Ma, SJIPBIILIKH, UX CTPOECHUE
u ¢Gynkuun. SnepHeiii  OenkoBbld  maTpukc. IIpocTpaHcTBEeHHOE
pacnoyioKEHUE XpOMOCOM B HMHTepda3zHOM sjpe. benku xpoMmarnHa —
TMCTOHBI.

Knerounsle BriatodeHusi. CpaBHHUTENbHAs XapaKTEPUCTUKA  KIETOK
AYKapuoT (PacTUTENHHOM, )KUBOTHOM, TPUOHON )

2.4

AccuMHIIALIMS UM AUCCUMWISIIIUSL — JBE CTOPOHBI MeTabonu3ma. Turbl
oOMEHa BelleCTB: aBTOTPOHBIN U reTepoTpoPHBIN. YyacTue KUCI0poaa
B OOMEHHBIX TMpoIeccax. OHEPreTHUYecKoe O0OecleueHrue KIETKU:
npespaiienne AT® B 0OMeHHBIX Mpolieccax. PepMEeHTaTUBHBIN XapakTep
peakuuii kierouHoro meradonuszma. GepMeHThI, UX CTPOEHHUE, CBOMCTBA
u wmexanu3Mm geictBus. Kodepmentsl. Otnuuust (EepMEHTOB OT
HEOPraHWYECKUX  KaTajau3aTopoB.  benku-aktuBatopsl u  OeJKu-
UHTUOUTOPBL.  3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX PEAKLUNA OT

JOKYMEHT N

DESHSHMAEETEAKHEH
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IlepBUYHBIN CUHTE3 OPraHUYECKUX BeleCTB B KieTke. Dorocunres. Poib
XJIOpOILIaCTOB B Tpouecce doTocunte3a. CBeToBass U TeMHOBasi (hasbl.
[IponyktuBHOCTE (QoTOCHMHTE3a. BnusHMEe pa3nuyHbIX (PAKTOPOB Ha
CKOpPOCTh poTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIIUPYIOIKUE  OaKTepwH,  JKEIe300aKTepuu, CepoOdaKTepuH,
BOJIOPOJHBIC OAKTEpUHU. 3HAUCHHE XEMOCHHTE3A.

Anaspobubie opranu3Mbl. Buasl 6poskenust. [IpomykTel OposkeHUss U UX
UCIIOJIb30BaHUE YETIOBEKOM. AHAPOOHBIE MUKPOOPTAaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIHN O0JIe3HEH.

AspoOHbIe OpraHU3MBbl. Jrarbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbI ATan. ['UMKOAN3 — OECKUCIOPOAHOE pAaCIEIICHUE
TJIFOKO3BI.

buonornyeckoe  OKHUCIEHHME, WM  KJIETOYHOE  JbIxaHue. Pounb
MUTOXOHJIpUM B Ipolieccax OMONOrMYecKkoro okucieHus. L{ukianueckue
peakuuu.  OxucinurtenbHoe  QochopunupoBanue.  Ilpeumyiiectra
a’3poOHOro yTH oOMEeHa  BEILECTB nepen aHa’POOHBIM.
O (HEeKTUBHOCTBIHEPTETUIECKOTOOOMEHA

2.5

Peakuun MatpuyHoro cuHTe3a. lIpuHUOMI KOMIUIEMEHTapHOCTH B
peakuusax  MaTpUYHOTO  CHHTe3a. Peanuzaius  HacIeICTBEHHOU
undopmaruu. ['eHeTmueckuit koA, e€ro cBoucTBa. TpaHcKpumius —
MAaTPUYHBIN CHUHTE3 PHK. [IpuHUIIBI TPAHCKPUIILUHN:
KOMILIEMEHTAPHOCTB, aHTHUIIAPAIIJIEBHOCTD, ACUMMETPUYHOCTb.
Tpancnsiust u e€ stanel. Yuactue TpancnopTHeix PHK B Omocunrese
oenka. YcnoBus 6uocunTe3a Oenka. KoaupoBanue amMHUHOKUCIOT. Poib
pubocoM B OuocuHTE3€E OeKa.

Opranuzaiusi reHoMa y MPOKapuoT U DYKaApUOT. Perysiius akTUBHOCTH
reHoB y mnpokapuoT. I'mmoreza omepona (®. XKako6, XK. Mano).
Perynsiuust oOMEHHBIX TpolieccoB B KieTke. KiaeTounslii romeocras.
Bupycel — HeksieTouHble (QOpMBI KM3HU U OOJUTaTHBIC Mapa3UThI.
CtpoeHue MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprnodaros.
BupycHbsie 3a0osieBaHMs 4YeliOBeKa, KUBOTHBIX, pactenmit. CIIN/I,
COVID-19, connanbHble 1 MEIUITUHCKHUE TIPOOIEMBI

2.6

Knerounslii 1muki, ero mepuoabl W peryisuusa. Mutepdaza u mMutos.
Oco0OeHHOCTH TpolleccoB, MNpoTekaromux B uHTepdase. Iloaroroska
KIEeTKH K  genenuto. IIpecunrteTnueckuit  (HOCTMUTOTHYECKUN),
CUHTETUYECKUH U TMOCTCUHTETUYECKUN (MPEMUTOTHYECKUN) MEPHUOIbI

uHTEp(a3bl.
Marpuunsiii cunre3 JHK — permkanus. [Ipuanune! permmmkanuu JTHK:
KOMILJIEMEHTAPHOCTb, MTOJIYKOHCEPBATUBHBIN CHUHTE3,

aHTunapamienbHoctb. Mexanusm  permmukaunu  JIHK.  Xpomocowmsl.
Crtpoenne xpomocom. Temomepsl u TenoMepaza. XpOMOCOMHBIN HabOP
KJIETKH — KapuoTum. JIUTIIOWIHBIN W TarjOWIHBIA HAOOPHl XPOMOCOM.
I'omosornunsie XpoOMOCOMBI. 110710BBIE XPOMOCOMBI.

JOKYMEHT N

)ﬂ%g%ggpoﬁ%%g%m oo MUTO3. Cragny MUTO3a W HOPOUCXOIAIINE B HUX
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npouecchl. Tunbl MuTo3a. KapuokuHe3 v 1uTokuHe3. buonorumueckoe
3HAQYEHHE MUTO3a. Perymsius MUTOTHYECKOrOo IMKIA  KJIETKH.
[IporpammupyemMasikieTouHasaruoenb  —  anonrto3. OyHKIHOHATbHAS
TEHOMUKA

OpI‘aHI/IBM Kak OMOJIOTHYeCcKasl CHCTEeMa

3.1

OOHOKIIETOYHBIE, KOJOHHAJIbHBIE, MHOTOKIETOYHBIE OpPTraHU3Mbl U
MHOTOTKAHEBBIE OPraHU3MBbI.

®opmbl pa3MHOKEHHUSI OpPTraHU3MOB: Oecronoe (BKI0Yas BEreTaTUBHOE) U
nosioBoe. Buapl 0ecrosioro pa3MHOXKEHUS: IMOYKOBAaHUE, CHOPYJIALIMS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie KneTku, uiu raMmetsl. Melos. Ctaguu
meno3a.  IloBememme  xpomocom B Menose.  Kpoccunrosep.
buonornueckuii cCMbICH MeKHO3a W TOJIOBOTO TMpolecca. Meno3 u ero
MECTO B )KM3HEHHOM ILIMKJIE OPIraHU3MOB.

[Ipen3apoapiieBoe pasutHe. l'ameroreHe3 y JKHMBOTHBIX. IlonoBble
xene3bl. OOpazoBaHUE M Pa3BUTHE IMOJOBBIX KieToK. CriepmaroreHes u
ooreHe3.  Crpoenne  monoBbIX  KIETOK.  OIUIOAOTBOPEHUE U
IMOPUOHATILHOE Pa3BUTHE )KUBOTHBIX.

Crioco0bl OMI0I0TBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBuayanbHoe  pa3BuTHe  opraHu3mMoB  (oHToreHes). Cramuu
AMOpHOreHe3a JKUBOTHBIX (Ha mpumepe JArymku). JpoOnenue. Turbl
npobnenusi. OcoOeHHOCTH APOOJIEHUS MIICKONMUTAIONINX. 3apObIIIEBbIC
JUCTKU (racTpyisiuus). 3akiiaJka OpraHoOB W TKaHEW M3 3apOJbIIIEBBIX
JUCTKOB. B3anMHOe BIMSHME YacTel pa3BUBAIOLIETOCS 3apojbllla
(aMOpuoHasIbHAsT MHAYKIMSA). 3aKIaJKa IUIaHa CTPOEHUS JKMBOTHOTO Kak
pe3yabTaT MEPApXUYECKUX B3aUMOACWUCTBUM TE€HOB. BiusHue Ha
YMOpPUOHANILHOE Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXKarollel cpebl.
Poct u pazButue x*uBOTHBIX. [TocTamOpuonanbubiil iepuo. Ilpsimoe u
HenpsiMoe pa3Butue. Pa3zutue ¢ mMeramopo3oM y OGECHO3BOHOYHBIX U
NIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HA4Y€HHE MPSIMOro H
HEIpPSIMOTO pa3BUTHUSA, MX PACHPOCTPAHEHHE B Mpupone. Tumsl pocta
KUBOTHBIX. DAKTOPHI PEryJIALIMU POCTA KUBOTHBIX U yesnoBeka. Ctaauu
NOCTAIMOPHUOHAIBHOTO PAa3BUTUA Y JKUBOTHBIX W 4yenoBeka. [lepmombl
OHTOT€HE3a YEJIOBEKA.

PasMHoxeHue u pazputue pacreHuil. ['amerodur u cnopodut. Meiio3 B
JKU3HEHHOM IMKIJIe pacTteHuit. OOpa3oBaHue CHop B Ipoiiecce meiosa.
['amerorene3 y pacreHuii. OTIOIOTBOPEHNE U PA3BUTHE PACTUTEIBHBIX
OpraHu3moB. JIBOMHOE OIUIOAOTBOPEHHUE Y I[IBETKOBBIX PAaCTECHUM.
OOpazoBaHue 1 pa3BUTHE CEMEHH. MeXaHU3Mbl PEryJIsLiid OHTOTEHE3a Y
pPacTeHUN U )KUBOTHBIX

3.2

I/ICTOpI/IH CTAaHOBJICHUS W PAa3BUTHUA TI'CHCTHKHM Ka4K HAYKH. OcCHOBHBIC
FCHETUYECKUE TIOHSITUS W CHUMBOJIBL. [ OMOJIOrMYHBIE XPOMOCOMBI,
AJUICJIIbHBIC TI'CHBI, aJIbTCPHATUBHLIC IIPU3HAKH, I[OMI/IHaHTHBII\/'I 141
pCH,CCCVIBHBIﬁ IMPHU3HAK, TOMO3UTOTd, TCTCPO3UTr0Td, YMUCTAAd JIMHUA
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FI/I6pI/I,IIOJIOI“I/I‘I€CKI/II\/i, HHTOHOFHHCCKHﬁ, MOJIGKYJIHpHO-FGHGTPI‘IﬁCKI’IfI

3.3

Monorubpunnoe ckpemmBanue. llepBelid 3akoH Menaens — 3akoH
eIMHO00pa3ust THOPUIOB MEPBOTO MOKOJeHUs. [IpaBuiIo MOMUHUPOBAHMSL.
Bropoii 3akoH Menaenss — 3aKOH  pPaCIUCIUICHUS  IPU3HAKOB.

L[I/ITOJIOFI/I‘ICCKI/IG OCHOBBI MOHOI‘H6pI/II[HOFO CKpCIIHBaHU:]. ['nmoresa
YHUCTOTHI I'aMCT.

AHanuzupyroliee CKpElIMBaHue. [TpoMeXyTOUHBIN XapakTep
HacJICIOBaHHUS. Pacmerienue MIPU3HAKOB npu HEIIOJTHOM
JIOMHUHUPOBAHUHU.

JurubpuaHoe ckpemuBaHue. Tpernit 3akoH MeHaens — 3aKOH

HE3aBHUCUMOTO HACJENOBAaHUS MPU3HAKOB. [luToNormyeckue OCHOBBI
JUTUOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe  HaclieoBaHwe mnpu3HakoB. Paboteit T. Moprana.
CuernneHHoe HacleIOBaHUE TE€HOB, HAPYIIEHWE CUCIUICHUS MEXIY
reHamu. XpOMOCOMHAas TEOPHs HACIIEICTBEHHOCTH.

['enetnka 1monma. XpOMOCOMHBIM MEXaHHM3M OIPEIEICHHs  IToJA.
AYTOCOMBI U TOJOBBIE XPOMOCOMBI. [ OMOraMeTHBIM M T€TEPOTraMETHBIN
I0J1.

I'eHeTnueckass  CTpyKTypa  IIOJOBBIX  XpoMocoM. HacnenoBanue
IPU3HAKOB, CLCIUICHHBIX C II0JIOM. |'€HOTHII KakK LEJOCTHAs CUCTEMA.
[ImelioTponuss — MHOXECTBEHHOE JE€UCTBHE TI'eHa. MHOKECTBEHHBIN
ayuienusM. B3anmoaencTBueHeaIeIbHBIXT€HOB.

Kommnementapuocts. Onuctas. [lonmumepus

3.4

B3aumoneiicTBue reHoturna U cpeabl npu GOpMUpPOBAHUM (PEHOTHIIA.
N3meHunBOCTh IpU3HAKOB. KauecTBEHHBIE U KOJIMUECTBEHHBIE MTPU3HAKH.
Buabl ©3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.
MonudukannonHas W3MEHUMBOCTb. Poiib cpembl B (popMUpOBaHUU
MOAU(UKAIIMOHHON  M3MEHYMBOCTH. Hopma peakuuu  TpU3HAKA.
Bapuanmonnslil pan u BapuanronHas kpusas (B. Moranncen). CpoiicTBa
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

['eHoTnninueckasa U3MEHYUBOCTD. CsBoiicTBa T€HOTUITNYECKOU
W3MEHYUBOCTH. BHABI T€eHOTUIINYECKON M3MEHUYMBOCTH: KOMOMHATUBHAS,
MYyTaIlMOHHAs.

KomOuHaTuBHas M3MEHUYMBOCTh. Mei03 M IMOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHOW M3MEHYUBOCTH. P0oJIb KOMOMHATUBHON W3MEHYHMBOCTH B
CO3/JaHUM TEHETUUECKOTO pa3HOO0pasus B Ipejienax OJHOTO BHUA.
MyTaunroHHass U3MEHYUBOCTh. BHIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W WHIYLUHUPOBAaHHbIC MyTalluW. SnepHbIE U
nurora3MaTudeckue Mmytanud. CoMaTWyecKue W TOJOBbIE MYTallWH.
[IpruriHbl BO3HMKHOBEHHMS MyTauui. MyTareHbl W WX BJUSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTM  MYTAI[MOHHOTO  Mpoliecca.  3aKOH
TOMOJIOTHYECKUX PSAOB B HaciencrBeHHONM wu3MmeHunBoctH (H.H.
BaBuiioB). BHesiiepHas 13MEHUMBOCTh U HACJIEJICTBEHHOCTh

Kapunortun yenoBeka. MexayHapoaHas OporpaMMa UCClIeJOBaHKs FeHOMa
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OJIN3HELIOBBINA, ITUTOTCHETUYECKHUM, IMOMYISIUOHHO-CTATUCTUYCCKUM,
MOJIEKYJISIpHO-TeHETUUECKU. COBPEMEHHOE OIpENICICHUE TE€HOTHIIA:
MMOJTHOTeHOMHOECEKBEHUPOBAHNE, TEHOTUIIMPOBaHWE, B TOM YHCIE C
nomomnipio [II[P-anamm3a. HacnencrBenHble 3a00jeBaHHS  YCIOBEKA.
['eHHBIE U XPOMOCOMHBIE 00JIE3HU YeNoBeKa. bojie3HH ¢ HacIeACTBEHHOM
MPEAPACTOJIOKEHHOCTIO.  3HAUEHHE  MEAUIMHCKOM  TEeHETHKU B
NpEAOTBPAIICHUM U JICUCHUM TEHETUYECKUX 3a00JeBaHUI 4YeloBeKa.
CTBOJIOBBICKJIECTKH

JloMecTukanus U CeleKiusa. 3apOoKJICHUE CEJICKIMU W JOMECTUKAIUU.
Yuenne H.UM. BaBuioBa o 1eHTpax HPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTeHHil. PoJib celeKIMM B CO3JaHUM COPTOB PACTCHUU U
nopo/J1 »kUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB
B HacieacTtBeHHoM m3MeHuumBocTd H.M. BaBuioBa, ero 3HadeHue mjis
CEJICKIIMOHHOU pabOThI.

MeTtonbl ceneKMoHHONW padoThl. McKycCTBEHHBIH OTOOpP: MAacCOBBIA U
WHJUBUAYAJbHBIA. OTambl KOMOWHAIMOHHOM cenekuuu. Vcnbitanue
MPOU3BOJIUTEIIEH O MOTOMCTBY. OTOOP 1O T€HOTHUITY C TIOMOIIBIO OLICHKU
(dheHOTHITa TOTOMCTBA U OTOOpP 1O TEHOTUITY ¢ momoinbio aHamm3a JJHK.
3.6 M cKyCCTBEHHBIM MyTareHe3 KakK MeETOJ  CEJICKIIMOHHOM  paloThI.
PaguanmoHHBIN MU XUMHUYECKMHA MYTarcHe3 KakK HCTOYHHUK MYTalHud y
KYJbTYPHBIX (DOPM OpPraHM3MOB.

Hcnonp3oBaHue T€HOMHOI'O pE€IaKTUPOBAHUS u METOJ0B
pexkomOuHanTHbIX JIHK i1 monydeHus HMCXOMHOTO MaTepuana IS
cenekuuu. llomydenue mnonumionaoB. BHyTpuBHI0BasS rUOpHIU3aIus.
brnu3kopoACTBEHHOE CKpeluBaHue, Wi HHOpuIuHr. HepoacTBeHHOE
CKpelllMBaHue, WIA ayTOpuauHr. ['erepo3uc u €ero MNPUYHUHBI.
Hcnonb3zoBanue rerepo3uca B cenekuud. OTaan€HHas rudOpuanA3aius.
[IpeononennedeciouaMeEKBUTOBEIXTUOPUIOB. JIOCTHIKEHHS CeNeKIun
PacTEeHUH U )KUBOTHBIX

OOBEKTHI, UCTIOIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPbl, MHUKPOOPTraHU3MBbI, WX XapaKTCPUCTHUKA. TpaaullMOHHAS
OMOTEXHOJIOTHS: XJIeOOTeUeHUE, MOTYyYeHHE KUCIOMOJIOYHBIX MPOAYKTOB,
BHUHOJIEJTHE. MukpoOuoaoruuecKkui CUHTES. OOBEKTHI
MUKpOOUOJOoTHUYECKUX TexHoyorui. [Ipon3BoACcTBO Oeika, aMUHOKHUCIIOT
M BUTAaMUHOB. VICKyCCTBEHHO€ OIUIOJIOTBOpPEHUE. PEKOHCTpyKIMs
ANIEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. METOA TpaHCIJIAHTALIUU SIIEP
KJIETOK.

XpOMOCOMHasl U Te€HHas HHKeHepus. VICKyCCTBEHHBIM CUHTE3 I'€Ha U
KoHcTpyupoBanue pekomOunantHeix JIHK. JlocTmkenus u mepCrieKTHUBBI
XPOMOCOMHOW W TEHHOW WHXEHEpHH. MeTUIMHCKHE OMOTEXHOJOTHUHU.
Hcnonb30BaHKE CTBOJIOBBIX KIIETOK

3.7

4 Cucrema 1 MHOT0OOpa3ne OPraHMYECKOro MUpPa

41 buonornyeckoe pasHooOpaszue opranuzmMoB. CoBpeMeHHas cHcTEMa

nokyment noSEAHIEICSK OO, MEpa. LI pMHIIATIEI KJIacCU(UKAUU  OpPTaHHU3MOB.
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OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPTaHU3MOB.

OCcOOCHHOCTH  CTPOEHUS U  KUZHENEATECIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, 0JIHOKJIETOUYHbIE TPUOBI, OJJHOKIETOYHBIE
BOJIOPOCIH, Apyrue MpoTUCThl. KoJlOHManbHBIE OpraHu3mbl. [[BukeHHE
OJIHOKJICTOYHBIX OpPraHU3MOB: aMEOOUIHOE, >KTYTUKOBOE, PECHUYHOE.
3ammTa |y ~ OJHOKIETOYHBIX  OpPraHu3MoB.  PazagpakumocTs y
OJIHOKJIETOYHBIXOPTAaHU3MOB. TaKCHUCHI

4.2

MHOrokseTouHbIe pacTeHUs. B3auMoOCBsA3b YacTeld MHOTIOKJIETOYHOTO
opranuzMa. TKaHu, OpraHel M CHUCTEMbl OpPraHOB MHOI'OKJIETOYHOI'O
opranuzma. OpraHusM Kak efuHoe Ienoe. TkaHu pacTeHuid. Turel
pacTUTENBHBIX TKaHEW: oOpa3oBareibHasl, IOKPOBHAs, IPOBOASIIAL,
OCHOBHasi, MexaHuueckasa. OcoOeHHOCTUCTpOoeHHs, (GYHKUUH U
PacCIIONOKEHUS TKAaHEN B OPraHaxX PaCTEHUU

4.3

BereratuBHbIE U T€HEpAaTUBHBIE OpraHbl pacTeHUl. OYyHKIIMU OPraHOB U
cucteM opradHoB. Kapkac pacrenuil. J[BuKEHHE MHOTOKIECTOYHBIX
pacTeHuii: Tponu3Mel U HacTUU. [lornomenrne Boabl, YIIIEKUCIOro ra3a u
MUHEpaIbHBIX BEHIECTB pacTeHusMU. Jlpixanue pacrenuid. Huddysus
ra3oB 4epe3 IMOBEPXHOCTb KJIETKU. TpaHCIOPTHBIE CUCTEMBI PACTCHUM.
Beinenenne y pacreHuil. 3amura 'y MHOTOKIETOYHBIX PACTECHH.
Kyrtukyna. Cpeacrsa nacCUBHOM M XUMHAYECKOU 3alAThI. OUTOHITUIBI.
PazmpaxxumocTh © peryisiivss y OpraHu3MoOB. PazapaxuMocts u
peryisiivss y MHOTOKJIETOYHBIX pacTeHuil. PocToBbIEBemIECTBA W HX
3HAYEHUE

4.5

MHOTOKIE€TOYHbIC >KUBOTHBIC. B3anMOCBS3b 4YacTe€ld MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl M CHCTEMbl OPraHOB MHOTI'OKJIETOYHOIO
opranuszma. OpranusM Kak euHoe 1enoe. ['omeocras. TkaHU )KUBOTHBIX
1 4YenoBeKa. THUIbI )KUBOTHBIX TKAHEH: SIHUTENIHANIbHAS, COCAUHUTEIbHAS,
MbIllIeyHas, HepBHasA. (OcCOOEHHOCTH  CTpOEHMs, (QYHKUUH U
pacrooKeHus: TKaHeH B OpraHax >KMBOTHBIX U Y€JIOBEKa

4.6

Opranbl ¥ CUCTEMBbl OPTaHOB >KUBOTHBIX. DYHKIIMM OPraHOB M CHUCTEM
opraHoB. Omopa Tena opraHu3mMoB. CKeneTbl OJHOKJICTOYHBIX H
MHOTI'OKJIETOYHBIX JKMBOTHBIX. HapyXHbII ¥ BHYTPEHHHHM CKEJIET.
CrtpoeHue U TUTIBI COEUHEHUS KOCTEN.

JIBM>KEHE MHOTOKJIETOYHBIX >KMBOTHBIX. [IuTanue xkuBOTHBIX. [InTanue
MO3BOHOYHBIX JKUBOTHBIX. JIpIXaHuWE JKMBOTHBIX. KoOXHOE JbIXaHHE.
’KabepHoe 1 n€rouHoe JIbIXaHUE.

JIlpIxaHW€ TI03BOHOYHBIX JKUBOTHBIX. ODBOJIOIMOHHOE YCIJIOKHEHUE
CTpOEHHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTejibHas cucTeMa
4yejaoBeKa. MexaHu3M BEHTWISIIMM JIETKUX y TTHUI] U MJIEKOMUTAIOLIKX.
TpaHcnopT BelIECTB Y OpraHu3MoOB. TpPaHCHOPT BEIIECTB Y JKUBOTHBIX.
KpoBeHocnass cucrema u e€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KUBOTHBIX. Kpyru KpoBooOpalieHus. IBOJIIOIHUOHHBIC
YCI0KHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX KUBOTHBIX.

JOKYMEHT I
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Bakyosin. Opransl BblaeneHusd. CBA3b NOJIOCTH Te€la C KPOBEHOCHOW WU
BBIJICTIUTEIILHON CHUCTEMaMU. BbilleieHne y TO3BOHOYHBIX >KMBOTHBIX.
3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIE.
PazgpaxkxumocTte W perynsumss 'y OpraHu3moB. Pasnpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaznpaxuMocTs U peryisnus y
MHOT'OKJIETOYHBIX pacTeHUW. POCTOBBIE BelllecTBa M X 3HAYCHHE.
HepBHasg cuctema u peduieKTOpHAs perysiius y MHOTOKJIETOYHBIX
XKUBOTHBIX. HepBHas cuctema u €€ OTAenbl. DBOJIIOLMOHHOE YCIOKHEHUE
CTPOCHUS HEPBHOW CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka  anroputmMoB W mOporpaMMm Il 3¢ (HEKTUBHOM
(GyHKIHMOHATIBPHOM aHHOTAIMM TEHOMOB, TPAHCKPUIITOMOB, MPOTEOMOB,
MEeTab0JIOMOB MUKPOOPTaHU3MOB, PACTEHHI, )KUBOTHBIX U YEJIOBEKa

5 OpraHu3M 4eoBeKa U €ro 310pOBbE

Opransl ¥ CcHUCTEMBI OpPraHoB uesioBeka. OTIenbl TOJOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiektopHas ayra. besycnoBHbie
U ycioBHble peduekchl. ['ymopanbpHas perymisiius W SHIAOKPUHHAS
5.1 CUCTEMA JKMBOTHBIX U 4esoBeKa. JKene3bl SHIOKPUHHOW CHUCTEMBI U HX
rOpMOHBI. JlencTBue TOpMOHOB. B3anMMOCBSI3b HEPBHOU M IHIAOKPUHHOMN
cucteM. ['unortanamo-runodusapHas cuctema. Pednekc u pedriexropHas
nyra. be3ycnoBHbIE U YCIOBHBIE peIIeKChI

3amura opraHu3zMa OT OoJe3Heil. VMMyHHas cucTeMa YeloBeKa.
Kierounslii 1 ryMOpanbHbI HMMYHHUTET. BpoxkaEHHBINM, MPHOOPETEHHBIIHM
cnenupuyeckuii ~ UMMYHUTET. Teopus  KJIOHAJIbHO-CEJIIEKTHBHOTO

5.2
ummyHuteta (I1.Opaux, ®.M.bepuer, C.ToneraBa). BocnamurenbHbie
OTBEThl OpraHu3MOB. Poib BpOXIEHHOTO UMMYHHUTETA B pPa3BUTHU
CUCTEMHBIX 3a00J1€BaHUN

53 KpoBenocnasi cuctema u e€ opranbl. Cepjiie, KpOBEHOCHBIE COCYIbI U

KkpoBb. KpyrukpoBooOpaienus. Pabota cep/ua u e€ peryasuus

Hpixanue uenoBeka. [luddys3uss ra3oB uepe3 MOBEPXHOCTh KIETKHU.
5.4 JpixaTenpHass  cucreMa  4enoBeka.  JlpIxarenabHas — MOBEPXHOCTb.
Perynsuumsinprxanus. J{prxatenbHbIe 00BEMBI

[TumeBaputenpHas cucremMa ueyioBeka. OTaenbl MHUIIEBAPUTEIBLHOTO
2.5 TpaKTa. [InimeBapuTENbHBIEKEIIE3BI. BuyTpunonoctaoe u
BHYTPHUKJIETOUHOE MHUILEBAPCHUE

[ToxpoBsl 1 ux npousBoAHbie. Opransl BoiaenaeHus. [louku. Ctpoenue u
dbynkunonupoBanue Hedpona. DunbTpanus, cekpeuuss U oOpaTHOe

5.6
BCAChIBaHME KaK  MEXaHU3Mbl  pabOThl  OpPraHOB  BBIJCJICHHS.
OOpa3oBaHMEMOYH Y YETIOBEKA

57 JIBukeHHne uernoBeKa: MblliedyHas cucteMa. CKeNeTHble MBIl U UX

pabota. CTpoeHHUE U TUITBICOSAUHEHUS KOCTEH

6 Teopus 3Bontonuu. Pazsurue sku3Hu Ha 3eMiie

HURYNMERT TTOANVICAR JJTERT PUHHUl;I HOANVICBRO
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6.1

OpomtonmonHass Teopuss Y. JlapBuHa. Ilpeamnocbuiku BO3HMKHOBEHHS
napBuHMU3Ma. JKn3Hb U HayuyHas aesrenbHocTh Y. JlapBuHa.

JBuwokyme cuibl 3Bodonuu  BuaoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTH pa3MHOKEHUS OpPraHHU3MOB, HaCJIeJICTBEHHAS
W3MEHYUBOCTh, OOpbOa 3a  CyIIECTBOBAHHME, €CTECTBEHHbIA U
UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunteTnueckoir Teopuu sBomonuu (CTD). HelTpanbhas
teopust  3BoyronMM.  CoBpeMEHHas  3BOJIIOLMOHHAS ~ OHMOJIOTHSL.
3HaYEHUEIBOTIOIMOHHONTEOPHH B (POPMUPOBAHNUN €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA

6.2

[Monynsuus Kak dJaeMeHTapHas eauHuna »Bomonuu. CoBpeMeHHbIe
METO/IbI OILICHKH T€HETUYECKOTO Pa3HOO00pa3usi U CTPYKTYPHI MOIMYJISIIHA.
N3menenue reHodoHaa MOMYJALMU KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE
sBJICHUE. 3aKOH reHeTnyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.
DnieMeHTapHble (PaKTOphl (ABUXKYIIUE CHUJIBI) IBOJTIOUUHU. MyTallMOHHBIN
npouecc. KomOnHaTtuBHass W3MeHYUMBOCTh. Jlpeld reHoB — ciydaiiHble
HEHAIIpaBJICHHbIE M3MEHEHUS YacTOT aienedl B momyssusax. OpdexT
ocHoBatend. Murpauuu. M3omsaums nomymsiumii:  reorpaduueckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).

EctecTBeHHbIil 0TOOp — Hampapisioniuil ¢akTop 3BoOIUU. DOpMbI
€CTECTBEHHOI'0 OTOOpa: ABWXKYILIUHM, CTAaOMIN3UPYIOIINN, pa3phIBAOIINN
(mm3pyntuBHbIi). [TosgoBoit 0TOOP.

[Tprcnoco0neHHOCT, OpPraHU3MOB KaK pPe3yJabTaT MHUKPOIBOJIOIUH.
Bo3HuKkHOBEHHE TPUCTIOCOONCHUI Yy OpraHnu3smMoB. ApoMopdo3bl H
uauoanantauud.  [lpumepsl  NpUCHOCOONEHU Yy  OpPraHu3MOB.
OTHOCHUTENIBHOCTH MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BupooOpasoBaHue Kak pe3yibTaT
MUKPO3BOJIIOIMU. M30msauusi — KIHO4YeBON (akTop BUI000pa30BaHUS.
[Tytn u CIOCOOBI BHUJI000pa30BaHUS: aJIONaTpUYECKOe
(reorpauueckoe), CUMMATPUYECKOE (SKOJOTUYECKOE), «MTHOBEHHOE)
(monmumuionau3anus, TuOpuan3amus). JIUTENbHOCTh HBOJIOIMOHHBIX
IIPOLIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp »BoOMOLIMOHHONW OWoONOrMM B pa3padOTKE HAyYHBIX METOOB
COXpaHCHHS OHOpa3HOOOpa3us. MUKpPOIBOIIONKMSA H  KOIBOJIOIMS
Mapa3uToB M UX X035€B. MexaHu3mbl (HOPMHUPOBAHUS YCTOWYUBOCTH K
aHTUOMOTHKAM U cIOCOObI OOPHOBI ¢ HEl

6.3

MeTonbl H3ydeHHUS MaKpPOAIBOJIONUHU. [lajJCOHTOIOTHYECKHE METOIbI
u3ydeHus sBosonuu. [lepexomusie GopmMbl U (PUIOTEHETUYECKUE PSIIBI
OpraHU3MOB.

buoreorpadudeckue meronpl uzydenus sostonun. CpaBHeHHE (DIOPHI U
dbayHbl MaTEpUKOB U OCTPOBOB. buoreorpaduueckue obGmactu 3emi.
Bunpi-asHIEeMHUKY U PETTUKTHI.

DOMOpHOJIOTHYECKHE ¥ CPaBHUTEIBHO-MOP(OIOTHUECKHUE  METOJIbI

JOKYMEHT MO/
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Y TIOSIBJICHUS DBOJIFOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE M aHAJIOTHYHBIC
opranbl. PynumeHTapHble OpraHbl W aTaBU3MBL. ~ MOJEKYJISApHO-
TCHETUYCCKUE, OMOXMMHYECKHEe W MaTeMAaTUYECKHUE METONbl W3YyYCHUS
sBosmoIuu. ['oMosnoruyasie reHbl. COBpEMEHHBIE METOABI ITOCTPOCHHUS
(UITOTEHETUYECKUX JCPEBHEB. XPOMOCOMHBIC MYTAllMA W JBOJIOIHS
T€HOMOB.

O6ume 3akoHOMEpHOCTH (mpaBuia) H3Bomtonuu. HeoOpaTtumocTthb
HBOJTIOLIUH.

AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB YBOJTFOITUN

6.4

HayuHble TUMOTE3bl MPOMCXOXKICHUS XU3HU Ha 3emuie. AOHOreHes u
naHcnepmus. JloHayyHble TIPEACTABICHHUS O 3apOXKICHUHM JKU3HU
(kpearmmoHn3M). ['mnore3a MOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€
onposepxkerne onbitaMu D. Peau, JI. Crnamnannanm, JI. Ilacrepa.
[Ipoucxoxknenue >ku3HU ©W  actpoOuosnorus. (OCHOBHBIE — ATallbl
HeopraHuyeckoi sBomtonuu. [lnmanerapHas (reojjoruyeckasi) 3BOJIIOIMS.
Xumuueckas 3Botonra. AOMOreHHbIM CUHTE3 OPraHMYECKUX BELIECTB U3
Heopraundeckux. Oneir C. Mwumiepa u [I'. Opu. OO6pazoBanue
nosmMepoB n3 MoHoMepoB. KoameppatHas rumoreza A.M. Onapuna,
rUIoTe3a nepBuyHoro OynboHa Jx. XonaeilHa, reHeTHYecKas: TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) u runotesa «mupa PHK» V. I'unbepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHUE TPOTOKIETKH.

Hcropust 3emiim 1 MetoAsl €€ HM3ydeHHs. Vckomaemple OpPraHMYECKHE
ocraTku. ['eoxpoHonorust u e€ meroasl. OTHOCUTENbHAs U a0COJIIOTHAs
rEOXPOHOJIOTUS. ['€0XpOoHOJIOTHYEecKas IIKala: 30HBI, 3pbl, I[EPUOMBI,
DIIOXH.

Hauanbubie 3Tanbl oprannyeckoil sBoironuu. [losBneHne u 3BOMIOLMS
NEPBBIX KJIETOK. ODBOMIONUS MeTaboau3Ma. BO3HMKHOBEHHE TMEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJoT TMEePBBIX
Ha 3emiie coobuiecTB. CtpomMaTonuThl. [IpokaprOThI U 3YKapUOTHI.
[Tpoucxoxnenue YKapHuoT (cumOuorenes). DBOJIIOLIMOHHOE
IIPOUCXOXKICHUE BUPYCOB. [Tpoucxoxenne MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHHME OCHOBHBIX TPYNIl MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE ~ 3Tambl  3BOJIOUMHA  BBICIIMX  pacTeHHid. OCHOBHBIE
apoMopdo3sl pacTennid. Bwixom pacrenuit Ha cymy. llosiBiaeHue
CIIOPOBBIX PACTEHH W 3aBO€BaHHE MMHU cylid. CeMEHHbIE pPacTeHHS.
IIponcxoxaeHue BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tanbl 3BOJIOLUUU KUBOTHOTO MHUpa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIICHUE
COBpPEMEHHBIX TUIOB. llepBbie xopaoBbie XUBOTHbIEC. JKU3Hb B BOJE.
DBoJolMsl  T03BOHOYHBIX. [Ipoucxoxxnenue amduOuii u  pentunui.
[IpoucxokieHne MIIEKONUTAIOMMX W NTull. [IpuHIMO KIIFOYeBOro
apomopdoza. OcBoeHue  O€CMO3BOHOYHBIMM M TO3BOHOYHBIMU
YKUBOTHBIMH CYILIH.

Pa3BuTHe *M3HM Ha 3emiie IO ApaM U MEPHOJIaM: apXeil, TPoTepO30id,
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reoJIOTHYECKUX rmpoueccoB. [losBieHne W pacuBeT XapaKTEPHBIX
OpPraHM3MOB. YTJIe0Opa30BaHUE: €ro YCIOBUS M BIMSHHUE Ha Tra30BBIN
cocTaB aTMOc(hepBhl.

MaccoBble BBIMUPAHUS — 3KOJIOTUYECKUE KPU3UCHI Npouuioro. [Ipuannsl
u CIIEACTBUSA MaCCOBBIX BBIMUPAHUM.
CoBpPEMEHHBINIKOIOTHIECKUIKPHU3UC, €T0 OCOOEHHOCTH

Pa3nensl v 3a1aun aHTpornonorud. Metoibl aHTponosioruu. CTaHOBJIEHUE
MPEACTABICHUN O MPOMCXOXKIAECHUU 4esioBeka. COBpPEMEHHbBIE Hay4dHbIC
teopuu. C(CXOACTBO 4YenoBeKa C KUBOTHBIMH. (CHCTeMaTHYECKOe
MOJIO’KEHHE YesioBeKa. CBHUIETENIBCTBA CXO/ICTBA YEJIOBEKA C dKUBOTHBIMU:
CpPaBHUTEIBHOMOP(OJIOTHUECKHE,  AMOpHooruueckue,  (U3HOJIOro-
OnoxuMuyeckue, nopeAeHUeckue. OTINYUs 4YelOBEKa OT >KHBOTHBIX.
[IpsiMOoXOXkI€HNE U KOMILUIEKC CBSA3aHHBIX C HMM IpPH3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAIIBHON CUCTEMBI.

JBrwxymue  cuibl  ((aKTOpbl)  aHTpOINOreHe3a:  OHWOJOTMYECKUE,
couuasibHble. COOTHOLIEHNE OMOJIOTUYECKUX U COLMAIBHBIX (DAKTOPOB B
anTponorene3e. OCHOBHBIE CTaJWM AHTPOIIOTeHE3d. ABCTPAJIOIUTEKU —
JBYHOTHE TIpENKU JIroAei. YeloBeK yMenblil, NEpBbIE H3TOTOBICHUS
opyaun Tpyaa. YemoBeK MNPSIMOXOISAIIMKA M TEPBBIM BBIXOJ JIOACH 3a
npenensl  Adpuxu. YemoBek reiijenbOeprckuii — o0 mpesok
6.5 HEaHJEPTAIBCKOTO  4YeJIOBEKa W 4YeJloBeKa pa3ymMHoOro. YenoBek
HEAHJEPTAIbCKUI KakK BUJ JIIOJAEW XOJIOAHOro Kiaumara. YeroBek
pa3syMHBI COBPEMEHHOIO THIIA, JICHUCOBCKUM YEJIOBEK, OCBOECHHUE
KOHTHMHEHTOB 3a npenenamMmu AQpuku.

DBOJIIOLIMSI  COBPEMEHHOIO  4YeloBeka. EcrecTBeHHBId  OTOOpP B
NOMyJISIUMAX 4YeloBeKa. MyTallMOHHBIA MpOIECC W MOJIUMOpP(hU3M.
[TonynsiuvoHHBIE  BOJIHBL, Apeld reHoB, wMurpamus u  «PEdeKT
OCHOBATEJS» B MOMYJSIUUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckne pacel. [lonsatue o pace. bosbimme pacel: eBponeougHas
(eBpasuiickas), aBCTpaJio-HETpoUHas (PKBAaTOpUaIbHasI), MOHTOJIOUIHAS
(a3maTcko-aMepHuKaHCKasi). Bpemss u myTH paccelieHuss dYelloBeKa IO
iaHeTe. EnMHCTBO 4enoBedeckux pac. HaydHas HECOCTOSATEIbHOCTh
pacuzma. IlpucnocoOiieHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSAM
OKpYyXaroiel cpenpl. Bausiaue reorpadudeckoit cpensl u npeiida reHoB
Ha MOp(ooTHIo U (PU3NOJIOTHIO YeTTOBEKA

7 DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHU

Pazgenst u  3amaunm  skosioruu. CBS3b  JKOJOTUUM € JAPYTUMU
HaykaMu. Metoabl 3kosoruu. [loneBbie HaOMOMEHUS. DKCIIEPUMEHTHI B

7.1 AKOJIOTUU: TIPUPOJHBIE U JabopaTopHbie. MojenrpoBaHue B HKOJIOTHH.
MOHHUTOPUHT OKPYXKAIOWIEN Cpenbl: JOKAIbHBIM, PETHOHAIBHBIA U
rJ100abHbIN

Okonoruueckne  GakTOppl UM 3aKOHOMEPHOCTH WX  JICHCTBHSL.
7.2 Knaccuduxarus AKOJIOTUYECKUX ¢dakTOpoB: abMOTHYECKHE,

nokvment iR EEESH S no AHEROTOTCHHBIC.  UOMHME  3aKOHOMCPHOCTH  ICHCTBUA
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skonorudyeckux ¢akropos. [lpaBuno munumyma (K. I[npenrens, HO.
JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.
AbGuoTtnueckue (axropel. CBeT kak skojoruyeckuit ¢akrop. JleiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE
TPYIIBl PACTEHUH M KUBOTHBIX MO OTHOIICHHIO K cBeTy. CHrHaibHas
poJib cBeTa. POTONEPUOIU3M.

Temnepatypa kak skonoruueckuii ¢axrtop. JleicTBue TemmepaTypsl Ha
opraHn3Mbl.  [lOMKMIOTEpMHBIE W TOMOMOTEPMHBIE  OPTaHHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxHocth Kak skojornueckuid gakrop. Ilpucrmocobiienus pacTeHUi K
nojaJiepkaHuo  BogHoro Oananca. Kraccudukanus pacteHudt 1o
OTHOUIEHUIO K Bojie. [Ipucnocobienus sKMBOTHBIX K U3MEHEHHUIO BOJHOTO
pexuma.

Cpenbl 0OuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YLIHAsl, TOYBEHHAs,
riyOMHHas NOJIOYBEHHAs, BHyTpHUOpraHu3MeHHas. Ou3nko-xumudeckue
0COOEHHOCTH cpesl 00uTaHus opraHu3MoB. [Ipucnoco0aennst opranu3mMoB
K KU3HH B pa3HbIX Cpeliax.

buonornueckne putmel. BHemHne M BHyTpeHHUE PUTMBI. CyTOYHBIE U
roiuyHble pUTMBL. [IpHCIOCOOIEHHOCTh OpPraHU3MOB K CE30HHBIM
U3MEHEHUSIM YCIIOBUN KU3HH.

Kusnennesie ¢Gopmbl opraHu3smMoB. [loHsiTHE O XKU3HEHHOW (QopMme.
JKusHeHnHble (QOpMBI pacTEeHUM: AEpEBbs, KYCTAPHUKH, KYCTAPHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJIETHUE TpaBbl. JKu3zHeHHBIE (QOpPMBI
JKUBOTHBIX: THUJIPOOMOHTBI, T€OOMOHTHI, a’pPOOHOHTHL. (OCOOEHHOCTH
CTpoeHUs U 00pa3a KU3HH.

buotnueckue  dakrtopel. Bumgbl  OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYpPEHLUs, XUIIHUYECTBO, cUMOMO3 U ero ¢opmbl. Ilapasutusm,
KOOIeparus, MYTYaIu3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxjeOHu4yecTBo). Herpoduueckue B3auMonelcTBUSL — (TOMHYECKUE,
dbopuueckue, dadpuyeckue). 3HauyeHUE OMOTUUECKUX B3aUMOJICUCTBUMN
JUISL  CYIIECTBOBaHUS OpPraHU3MOB B cpeae oOurtanus. [IpuHmn
KOHKYPEHTHOT'O UCKITIOUEHUS

7.3

OKOJIOTUYECKHE  XapaKTepUCTUKH  nonyysauuu.  [lomymamms — kak
Oouonoruueckas cucrema. Pojb HEOJHOPOIHOCTH Cpenbl, (PU3UUECKHX
OappepoB U OCOOCHHOCTEW OWONOTMM BUIOB B  (HOPMUPOBAHHUH
IIPOCTPAHCTBEHHOM CTPYKTYpbl nonyisuuid. OCHOBHBIE IOKAa3aTENH
MONYJISILUU: YACIEHHOCTbh, INIOTHOCTh, BO3PACTHAS U MOJIOBAasA CTPYKTYpa,
POXKAAEMOCTD, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSL.
Oxonoruyeckass  CTpykrypa  nonyisanuu. OIeHKa  YUCIEHHOCTH
nonyinAauuu. JluHamMuka nomyssiuu U e€ peryisiuus. buotudeckuit
MOTEHUIHAJI OMyJsiuuy. MoaenupoBaHue TUHAMUKY nonyJsiiuuu. Kpusbie
pocta 4YHCIEHHOCTH mnonyisauuu. Kpusbsle BbDKMBaHUA. Perymsauuns
YUCJIEHHOCTH TOMYJISALMI: pojib (PaKTOPOB, 3aBUCSIIMX U HE 3aBUCAILIUX
OT IJIOTHOCTH. DKOJIOTUYECKHE cTpaTeruu BUAOB (r- u K-crparerun).
[TonsTue 06 ’KoNOrMUEcKoOi HuIIe BuAa. MectooOutanue. MHoromepHas
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9KOJIOTHYECKOM Hulu. [loTeHnanbHas U peain30BaHHAas HUIIIH.

Buna kxak cucrema momynsmuii. Apeanbl BUOB. Buabl U ux >KMU3HECHHBIC
CTpaTerud. 3aKOHOMEPHOCTHUIIOBEACHUS W  MUTpPAIUMN  >KUBOTHBIX.
buonornueckre MHBa3MU 4y>KEPOIHBIX BUIOB

7.4

CooOmiectBa opranu3moB. buonienoz u ero crpykrypa. CBsi3u MEXIy
OpraHu3MaMH B OHMOLIEHO3€. DKOCUCTEMA KaK OTKpbITas cucrema (A.JDx.
Tencnu). @OyHKUMOHANbHBIE OJOKM OpPraHU3MOB B  JKOCHCTEME:
OPOAYLEHThl, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypOBHHU.
Tpoduueckue nenu u cetu. Abuoruueckue OJ0Kku dKocucTteM. [1ouBwl U
Wikl B 3KocucTteMax. KpyroBopoT BEIIECTB M TIOTOK DSHEPrUU B
DKOCHUCTEME.

OcHOBHBIE MOKa3aTelad H3KOCUCTEMBL. buomacca ©  HOpORyKLHS.
DKOJOTUYECKUE TUPAMU/IbI YK CEN, OMOMAaCChl U SHEPTHUH.

HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKUECCHH.
[lepBuyHBIE U BTOPUYHBIE CYKIECCMM M WX MPUUYUHBI. AHTPONOTECHHbBIC
BO3JICHCTBUS Ha cyKlieccuu. KimmMmakcHoe coobiiecTBo. buopaznooopaszue
Y TIOJIHOTa KPYrOBOPOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.
[Ipuponnsie SKOCHCTEMBI. AHTpOIIOT€HHBIE SKOCHUCTEMBI.
Arposkocucrema.

ArponeHo3. Paznuuuss MexXOQy aHTPOIOT€HHBIMU U IPUPOIHBIMU
HKOCUCTEMAaMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojckast
dropa u gayna. Cunantponuzaiusi ropoackoil aynsl. buonorudeckoe u
XO3SIIICTBEHHOE  3HAYEHUE  arpodKOCUCTEM U ypOOIKOCHCTEM.
3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOJICHCTBUI
OpPraHU3MOB B 3KOCHUCTEMAX.

[lepeHoc »HepruM W BEHIECTB MEXKAY CMEKHBIMU DSKOCHCTEMaMH.
Y CTOWYMBOCTh OpPraHW3MOB, TMOMYJISIUAA M DKOCHCTEM B YCIOBHSX
€CTECTBEHHBIX M aHTPOMIOTE€HHBIX BO3JCUCTBUI

7.5

buocdepa — obmemmanetapHas 000049Kka 3eMIIH, TJ€ CYIIECTBYET WIIU
cylecTBoBana xu3nb. Yuenue B.M. Bepuanckoro o 6uochepe. O6nactu
ouoceprr u e€ cocras. KuBoe BemecTBO OMocepbl U €ro (QyHKIIHH.
3aKOHOMEpPHOCTH cylecTBOBaHUs Ouocdepsl. OcobeHHocTH Ouochepbl
KaK TJ100aJbHOM AKOCHCTEMBI. J[MHamMuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoThl BeIIECTB U OMOT€OXUMHYECKHE ITUKIIBI (YIiiepoja, a3oTa).
PutmuuHOCTS siBieHuit B 6nocdepe. 3oHanbHOCTh Onochepsl. [lonsTue o
onome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIEC JieCa, CMEIIAHHbIE H
IIMPOKOJIMCTBEHHBIC JIeCa, CTETH, CABAaHHBI, yCTHIHU, TPOITMYECKHE Jieca,
BBICOKOTOPBs. KiTmmaT, pacTUTEbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.
Crpyktypa u GyHKIHUS SKHBBIX CHCTEM, OIIGHKA WX PECYpPCHOTO
MOTEeHIMANA U OMOCPEPHBIX QYHKITUN

7.6

DKOJIOTMUECKHE KPHU3UChI M WX NpUUMHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpsasHeHue BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa.
3arps3HeHre BOJHOW cpeanl. OxpaHa BOAHBIX pecypcoB. PaspyiieHue
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AHTpPOIIOr€HHOE BO3JECHCTBUE HA PACTUTENIBHBII M JKUBOTHBIM MMp.
OxpaHa pacTUTENBHOIO W KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI
oxpanbl npupoasl. KpacHeie kHuru. Ocobo oxpaHsieMble IPUPOJHBIE
teppuropur  (OOIIT). borannueckue  caapl U 300JIOTMYECKHE
napku. OCHOBHbIE MPUHUUIIBI YCTOWYMBOIO PAa3BUTUS YEJIOBEYECTBA U
IPUPOABIL. PanronansHOENpUpPOI0110JIb30BaHUE " COXpaHEHUE
OMOJOrMYECKOT0 pa3zHoo0pasus 3eMiu

Copep:xkanue y4eOHOIo npeamera

10-ii kiace

Tema 1. buosiorus kak Hayka.

buonoruss kak Hayka. CBsi3b OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU U
JIpYTUMH €CTECTBEHHBIMU HayKamH, (puimocoduel, 3TUKOW, dCTETUKOW U TPaBOM.
Ponw Guonoruu B (hopMHUpOBaHUM COBPEMEHHON Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroapl TO3HAHMS SKHUBOM TpHUPOAbl (HAOMIOACHUE, JKCIEPUMEHT, OIMKCAaHHE,
U3MepeHue, Kiaccudukaius, MoIeIMpOBaHUE, CTATUCTUYECKAst 00pabOTKa JTaHHBIX).
JemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H.K. Konbuos, k. Yorcon u @. Kpuk.
Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MPUPOIBD.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabdora Ne 1. «cnosb30BaHUE pa3IUYHBIX METOAOB MPU U3YUECHHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JXusble cuctembl (OMOCUCTEMBI) KaK NpeaMeT u3ydeHust ononaoruu. OTInYue KUBbIX
CHCTEM OT HEOPTaHUYECKOU MPUPO/IBL.

CpoiicTBa OMocHCcTeM M UX pa3HOOOpa3ue. YPOBHU OpraHU3AINH OHOCHUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIA, TKAHEBBIM, OPTAaHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOTE€O0IIEHOTHYECKHUH ), OnOChEepHBIA.

JdemoHcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU OPTaHHU3AIlMU >KUBOU
IPUPOJIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHUE KJICTKH.

XUMHUYECKAM  COCTaB  KIETKM. XHUMHUYECKHME  DJEMEHTBI:  MAaKpPOABJEMEHTHI,
MHUKPOAJIEMEHTHI. Bosia 1 MUHEpaibHbIE BEILIECTBA.

DyHKIIUA BOJbl U MUHEPAIBHBIX BEIIECTB B KieTke. [loanep:;kaHue 0CMOTHYECKOTO
OasiaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMMHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3aMeHumble ¥ 3aMEHMMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl ~ OCIKOBOW  MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XUMUYECKUE CBOMCTBA 0eKoB. buonorndyeckue GyHKum
OEeJKOB.

depMeHTHI — Oronornyeckne katanu3atopbl. CTpoeHre pepMeHTa: aKTUBHBIN IIEHTD,
cyoctpatHas crnenuduanocts. Kodpepmentsl. Butamunbsl. OTimuus GepMeHTOB OT
HEOPraHMYECKUX KaTAIN3aTOPOB.
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VYrneBoapl: MoHOcaxapuabl (TJIOKO3a, pub03a M J1€30KCUpH003a), AMCaxapubl
(caxaposa, JlakTo3a) MW ToJHMcaxapulbl (Kpaxmaia, TJUMKOTeH, LEeJUII0JI03a).
buonoruueckue QyHKIIUN YTII€BOJOB.

Jlumuner: Tpurnuuepunsl, gochonunuasl, crepounsl. ['uapodunsHo-TuaPOdOOHBIE
cBoiictBa. buonormueckue ¢ynkiuu nunuaoB. CpaBHEHHE YTIEBOJOB, OEIKOB U
JUIUI0B KaK HCTOYHUKOB SHEPTUH.

Hykneunossie kucnorsl: JJHK m PHK. Hyxkneornasl — MOHOMEPHI HYKJICHHOBBIX
kucioT. Ctpoenue u pynkuuu JJHK. Crpoenne u dpynkuuu PHK. Buast PHK. AT®:
CTpOeHHUE U (QYHKIIUH.

[utonorus — Hayka o kieTke. Knerounast Teopust — mpuMep B3aUMOACHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUK. METObl U3YUEHUS KIECTKH.

Knerka kak uenoctHas skuBasi cucrema. OOIIME MPU3HAKK KIETOK: 3aMKHYTas
HapykHasg memOpana, mojekyibl JJHK kak renetuueckuil anmapat, CUCTEMa CUHTE3a
Oeka.

Tunel KJIETOK: SyKapuoTHYECKass W MpokapuoTthyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuyeckod  knetku.  Kierounas  ctenka — Oakrepuil.  CtpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTIMYMS PACTUTEIIHOM, )KUBOTHOM U TPUOHOM
KJIETKH.

[loBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TJIUKOKAIUKC, HX
¢yukuu. Ilnazmaruyeckas meMmOpaHa, ee cBoiicTBa U ¢yHkuuu. I{uTonnasma u ee
opraouabl. OngHomeMOpanHble opraHounsl kieTku: OIIC, ammapar [onbmxw,
mu30coMbl.  [IoyaBTOHOMHBIE OpPraHOMAbl KJIETKM: MHMTOXOHJPHUH, IUIACTHJBIL.
[IpoucxoxaeHnne MHUTOXOHApUH M 1iactud. Bunel mmactun. HememOpanHbie
OpPraHOUbl KJIETKU: pUOOCOMBI, KJICTOYHBINA LIEHTP, LIEHTPUOIH, PECHUYKH, KTYTUKH .
@yHKIUKA OPraHOUJIOB KJIETKU. Brirrouenus.

SAnpo — perynaTtopHbld UeHTp KkieTku. CrpoeHue sapa: siaepHas o000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, . YorcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammel: «PacnpeneneHre XMMHUYECKHMX JJEMEHTOB B HEXWBOW NPUPOILY,
«Pacripeenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE.

Tabmups! u cxemsl: «Ilepuonnyeckas Tabaua XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOJbD», «buocunres 6enka», «CTpoeHne Monekyibl O6enka», «CTtpoeHue
dbepmentay, «HykmennoBbie kucnotel. JHK», «Ctpoenune wmonexkynsr ATOw,
«CTpoeHHE FyKapuOTHYECKON KIIETKH», «CTpOeHne KUBOTHOU KIIETKN», «CTpoeHne
PaCTUTENBHONU KIETKW», «CTpOE€HHE NPOKAPUOTHYECKON KIETKW», «CTpoeHue supa
KJIETKW», « Y TIAEBOABD, «JIMIUIBD.

OOopynoBaHue:  CBETOBOW  MHUKPOCKOI,  OOOpyJOBaHUE  JJisi  IPOBEICHUS
HAOJIOICHUM, W3MEPEeHM, HKCIEPUMEHTOB, MHKpPOINpENapaThl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaboparopHast padora No 1. «M3ydeHue kaTaaIUTUYECKOW aKTUBHOCTH (PEpMEHTOB
(Ha mpuMepe aMuia3bl WA KaTalla3bl).
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Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WM MeTa00Iu3M. AccUMIIANHS (TUIACTUYECKUNA OOMEH) W
TUCCUMWISIIUSA  (SHEPreTUYECKUil OOMEH) — JBE€ CTOPOHBI EIMHOTO Mpolecca
Metabonu3ma. Ponb 3aKOHOB COXpAaHEHUs BEIIECTB W SHEPruM B IOHUMAaHUU
MeTadoJIn3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHBIA W TeTepoTpodHbi. Pons dhepMeHTOB B
oOMEHeE BEIlIeCTB U MPEBPAICHUHN YHEPTUH B KIIETKE.

®otocunte3. CBeroBass U TemHoBass (a3bl (orocuHTe3a. Peakuuu dotocuHTe3a.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaueHUEe (HOTOCHHTE3a IS JKU3HU Ha 3emiie.
Brnusaue ycioBuit cpenbl Ha (GOTOCHHTE3 M CHOCOOBI TMOBBIIMICHHUS]  €T0
IPOJIYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUHU.

XeMocuHTEe3. XEMOCUHTE3UPYIoNIe OaKTepuu. 3HaUY€HUE XEMOCUHTE3a JUIsl KU3HU
Ha 3emIe.

DOHepreTuueckuii OOMEH B KJeTKe. PaciemieHue BelIecTB, BbIJICICHUE U
AKKyMYJIMPOBaHUE SHEPTUU B KJIETKE. DTambl SHEPreTUUECKOro oomena. ['nukonus.
bpoxenne u ero Buubl. KHCIOpOAHOE OKHCIEHWE, WIM KIETOYHOE JIBIXaHHUE.
OxucnurensHoe GpochopunmrpoBanne. IPHEKTUBHOCTh FHEPTETUIECKOT0 OOMEHA.
Peakuuun matpuuHoro cuures3a. ['eHermyeckas umHpopmanms u JIHK. Peanuzarus
reHeTU4eCKO uH(popMaluu B KiIEeTKe. ['€HeTMYecKMil KOJ W €ro CBOICTBa.
Tpanckpunius — matpuunbliii cunte3 PHK. Tpaucasius — 6uocunre3 Oenka. JTamsl
TpaHcisiun. KonupoBanue aMmuHoKucaoT. Poibs pubocoM B OMocuHTE3€e Oerka.
Heknerounsie ¢opmbl ku3HM — BHUpYChl. Mcrtopus otkpbeitus Bupycos (J.U.
NBanoBckuit). OcCOOEHHOCTH CTPOGHMS M JKM3HEHHOTO IIMKJIa  BHUPYCOB.
bakrepuodaru. bone3nu pacteHuit, KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC BUPYCaMHU.
Bupyc ummynonedurnuta uenoexka (BUY) — Bo3Oymurens CIIWa. OGpartnas
TpPaHCKPUMIHS, peBepTa3a u uurerpasa. [Ilpodunaktrka pacnpocTpaHeHust BUPYCHBIX
3a001eBaHUM.

JdemoHcTpanuu:

[Toptpetsr: H.K. Konbuos, /I.11. UBanoBckuit, K.A. Tumupsizes.

Tabmuiet u  cxembl: «Tunbl nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Xiopormiacty, «®Porocunrtedn, «Ctpoenue JHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHYeCKuil Koy,
«Bupycoe», «baktepuodarn», «Ctpoenue u sxku3HeHHbIM 1wk Bupyca CIIN/la,
O6akrepuodaray, «Pemmuxkarus JJTHK.

O6opynoBanne: Moxaenu-ammukammu — «Ynapoenne JIHK w  Tpanckpumnimsy,
«buocunTtes 6enkay, «CTpoeHue KIeTKn», MoJienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii UK, WK KU3HEHHBIA MUK KieTku. MaTepdaza u mutos. Ilporeccsr,
nporekatoue B uHTepdaze. Perumkanuss — peakuust marpuyHoro cunresa JHK.
CtpoeHue XpoMOCOM. XpPOMOCOMHBIM Habop — KapuoTumn. JIUIUIOUIHBIA U
rarjouJHBIA  XPOMOCOMHBIE Ha0Ophl. XpomaTuabl. [luToMOrMYecKre OCHOBBI
Pa3MHOXKEHUS U UHIUBUIYAIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetkn — muto3. Crtagun mutosa. IIpoiecchl, mpoucxoasinme Ha pa3HbIX
CTaaUIX MUTO3a. bOIOrn4ecKkul CMbICII MUTO3a.

[Iporpammupyemast rubenb KJIETKU — arnomnTos.

CDO“P\/IBI DAIMHOKECHIS— ODFAHU3MOB becnonoe 1 mornoroe  Buanl  0echonoro
tJl ULIIXYIIJIVIUD UVVITIUJIUV pey ITTIUJIU DUV, UILAUA UVVVIIOUJIUITI U
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criopooOpa3oBaHKWe, BETETATHBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €r0 3HAYECHUE JIJIs CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meiios. Cranuu meiiosa. [Iporieccel, mpoucxosiye Ha cTaausax meito3a. [loBenenue
XpoMocoM B merno3e. Kpoccunrosep. buosiornuecknii CMBICT M 3HAYEHHE MEWO03a.
I'amerorenes — mponecc 0oOpa3oBaHUsI TMOJOBBIX KIETOK y >KUBOTHBIX. [lojioBBIE
’KeJe3bl: CEMEHHUKH U AMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cnepmaro3ous, sIMIEeKIeTKa) — criepMaTorene3 u oBorene3. OCoOEHHOCTH CTPOCHMUS
AMIEKIIETOK U ciepmaTo30uoB. Omnonorsopenue. [Taprenorenes.

NunuBuyanbHoe pa3BuTue (OHTOreHe3). DMOpHUOHATIBLHOE pa3BUTHE (IMOPUOTEHES).
Otanbl SMOPHOHAIBLHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: JpOOJICHHE,
racTpyJisiLus, OpraHOTE€HE3. [TocTamMOproHaNbHOE pa3BUTHE. Turbr
MOCTAMOPUOHATBLHOTO PAa3BUTHS: MIPSIMOE, HEMpsiIMOe (TMUYMHOYHOE). BiusiHue cpeapbl
Ha pa3BUTHUE OPTAHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3bIBATh BPOXKACHHBIE YPOICTBA.
Poct u paszButme pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JemoHcTpanuun:

Tabmuupr u  cxembl: «®DoOpMbl  pPa3MHOXKEHUS  OpPraHu3MoB»,  «JlBoitHOE
OTUIOJIOTBOPEHUE Y I1IBETKOBBIX pacTeHuil», «BereraTuBHOEe pa3MHOKEHHE
pacteHui», «Jlenenue kietku 6aktepuity, «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue
xpomMocoMbl», «Knetounsrii nukim», «Pemmuxanms JHK», «Mwutos»n, «Meiiosy,
«IIpsimoe u Henpsmoe pa3BuThe», «['aMeToreHe3 y MIIEKONUTAIONIUX U YEIOBEKAY,
«OCHOBHBIE CTaJIUA OHTOTCHE3A.

O6opynoBanue: MHUKPOCKOTI, MUKpPOMpEenapaTsl «CriepMaTo30uibl
MJICKOIIUTAIOLIETOY, <« SIHUIEKIeTKa MieKonuTarmero», «KapuoknHes B KieTKax
KOpEIIKa JTyKa», MArHUTHAsI MOJAeNb-anmnkanusa «/lenenne knerkm», moaens JJHK,
MOJIeb MeTada3HOU XPOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 3. «HabGmroneHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JlyKa Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlaGoparopuas pabora No 4. «M3ydyeHue CTpPOCHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoTpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropus pa3BUTHS TeHETUKHU. Posib nuronmoruu u
SMOPHOJIOTUN B CTAHOBJICHWU TEHETUKHU. BKJag poccHiickux u 3apyOeKHBIX yUEHBIX
B pPa3BUTHE TCHETUKU. MeTObl TeHETUKHU (THOPUI0IOTHUECKIH, IIMTOTCHETUY €CKUH,
MOJIEKYJISIpHO-TeHETHYEeCKHil). OCHOBHBIE TEHETHYECKHE NOHATUA. ['eHeTnueckas
CHUMBOJIUKA, UCIIOJIb3yEMas B CXEMaX CKpPEIIUBAHU.

3aKOHOMEPHOCTH HACJIECAOBAaHMS TPU3HAKOB, YyCTaHOBJIEHHble [. Mengenem.
MoHorubpuHoe CKpelmuBaHue. 3aKOH eIuHO00pa3uss THOPHUIOB  IEPBOTO
nokojeHus. [IpaBuwio qoMuHUpoBaHUs. 3aKOH paclIeIyieHHs NMpU3HAKoB. ['uroresa
YUCTOTHI rameT. [lojIHOe U HeroTHOEe TOMUHUPOBAHUE.

JluruObpuaHoe CKpellMBaHue. 3aKOH HE3aBUCHUMOTO HAacJIeIOBaHUsl MPHU3HAKOB.
[utoreneTnueckue OCHOBBI JUTHMOPUIIHOTO  CKPEHIMBAHUS. AHAIU3UPYIOIIEE
cKkpemnBanue. Mcnonb30BaHNE aHAU3UPYIOUIETO CKPEIIUBAHUA JJISI ONPENCIICHUS
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CuerieHHOe HacjenoBaHue Mpu3HakoB. PaGora T. Moprana mo CHEMIEHHOMY
HACJIEJOBAaHNIO 'eHOB. HapyleHne cuerieHust reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.
XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ €eHETUUECKNE KapThI.

I'enetuka mona. XpOMOCOMHOE oOMpelesieHne Tojia. AYTOCOMBI U TMOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TIeTeporaMeTHble oOpraHu3Mbl. HacienoBanue
MPU3HAKOB, CLIEMIJIEHHBIX C MOJIOM.

N3meHunBoCTh. Bubl M3MEHUMBOCTH: HEHACJIEACTBEHHAs! W HACIEICTBEHHaA. Poib
Cpelbl B HEHACJEJCTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHUKA MOJIUDUKAITMOHHON
W3MEHYMBOCTU. BapuannMoHHBIA psAx W BapualMoHHas KpuBas. Hopma peakunu
npu3Haka. KoylMuecTBEHHbIE M KAYECTBEHHBIE IMPU3HAKM U UX HOpPMa pPEaKIMH.
CaoiicTBa MO (DUKAITMOHHON U3MEHYMBOCTH.

HacneactBennas, wiM  TeHOTHUIMYECKas, MW3MEHUMBOCTh. KoMOWHaTHUBHAS
M3MEHYMBOCTb. Meno3 ® 1OJIOBOM  Ipouece OCHOBa KOMOHMHATHBHOM
M3MEHYMBOCTU. MyTalnoHHass W3MEH4YMBOCTh. Kilaccudukanus MyTaluii: T€HHBIE,
XPOMOCOMHBIE, T€HOMHbIE. YacToTa M NMpUYMHBI MyTaluid. MyTtareHHbie (DaKTOpBHI.
3aKOH TOMOJIOTHYECKUX PSAJOB B HaclencTBeHHON n3menunBoct H.M. Basuiosa.
BuesnepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka uvenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJIbI TEHETUKHA YEIIOBEKA:
reHeaJOTHYECKU, OIM3HEIOBEIH, LIMTOr€HETUYECKU, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIPEACIICHUE TE€HOTHUIIA:
IIOJTHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM 4unciie ¢ noMouibro [11P-
ananu3a. HacnenctBeHnHble 3a0oseBaHus 4YellOBEKa: T'eHHbIE OO0Je3HH, OO0JIE3HU C
HACJIEICTBEHHOU TPEIpacioyioKEeHHOCThIO, XpOMOCOMHBIE OoJie3Hu. CoMaTuyeckue
U reHepaTuBHble MyTanuu. CTBojiOBbIe KieTkd. [IpuHIMMIBI 370poBOrO OOpasa
KU3HU, TUATHOCTUKU, TPO(PHUIIAKTUKY U JIEYCHUSI TeHeTUYeCKUX Oome3nen. Meauko-

FEHETUYECKOE  KOHCYJbTHPOBaHWE. 3HAUYCHHE  MEAMUIIMHCKOM  TIE€HETUKH B
MPEOTBPAICHUY U JICYCHUU TeHETUYECKUX 3a00JIeBaHUM YeIOBEKa.
JdemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne @pu3, C.C. UerBepukos, H.B. Tumodees-
Pecosckuii, H.1. BaBuos.

Tabnuiel U cxembl: «MOHOTMOPHUIHOE CKpEIIMBAHUE M €ro IIUTOTCHETHYECKas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 LIUTOTEHETUYECKAsi OCHOBA», «3aKOH YHCTOTHI
rameT», «Jlurubpunnoe ckpernuBanuey», «l{uronornyeckue OCHOBBI AUTHUOPUIHOTO
CKpelmnBaHus», «Meno3», «B3aumoneicTBue aJUIebHBIX T€HOBY», «l eHeThueckue
KapThl PAaCTeHHU, >KMBOTHBIX M 4YeJlOBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH
HacJIeJIOBaHMs, CUEIUIEHHOTO C Mojom», «KapuoTumbsl 4yenoBeka W >KUBOTHBIXY,
«Bunpl u3meHunBOCTHY», «MoaudukanmoHHas HW3MEHUMBOCTHY, «HacmemoBanue
pesyc-baktopay, «I'eHeTuka rpymnm KpoBmw», « MyTarimoHHas U3MEHUYHUBOCTHY.
O6opynoBanue: MoaeIu-anIuIMKau « MOHOTHOPUAHOE CKpeniuBanuey, «HemomHnoe
TOMUHUpOBaHUe», «JlurubpunHoe ckpenuBanuey, «llepekpect XpoMocomy,
MHUKpPOCKON M MHKporpenapar «Jlpo3zodunay (Hopma, myTtauuu (OpMbl KpbUIbEB U
OKpacku Tena), repoapuil «I'opox moceBHON.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGopatopuass pabota Ne 5. «l3ydeHue pe3yJbTaTOB MOHOTUOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS y Ipo30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

a60“aT0“Hau pabora—No 6. «M3yuenue MoANPUKANHOHHON —U3MEHTMBOCTH;
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JlaGopatopHass pabotra Ne 7. «AHamu3 MyTauuid y Apo30QHIbI Ha TOTOBBIX
MHKponpenaparax».

[Ipaktrueckas padora Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M MpoLEcC. 3apOKICHUE CEJIEKIIMU U JTOMECTHKALUs. YUYEHHE
H./. BaBuioBa 0 LEHTpax MPOUCXOKIAECHUSI 1 MHOTO0Opa3usl KyJIbTYPHBIX PACTEHUM.
L{eHTpBI MPOUCXOKIACHHS TOMAITHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.
CoBpeMeHHbIE METOABl CENeKUMU. MacCoBbIi W HMHIMBHUIYaJbHBIM OTOOpPHI B
CEJICKIMU pPACTECHMM M KUBOTHBIX. OneHka JKcTepbepa. biaM3KkopoacTBeHHOE
CKpelmuBaHue — HHOpuauHr. Yucrtas nuHug. CKpelMBaHME YHCTBIX JIMHUI.
I'erepo3uc, win rubpuanas cuwia. HepoacTBEHHOE CKpelIMBaHUE — ayTOPUAMHI.
Otnanennas rubpuauzanus U ee ycnexu. VIcKyCCTBEHHBI MyTareHe3 U MOJIydeHHe
MTOJUIIONIOB. [JJOCTHKEHNS CENIEKINNA PACTEHHM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buorexHoMOrNsa Kak OTpaciap NPOU3BOACTBA. ['€HHAs MHXKEHEpHs. DTallbl CO3AaHUS
pekomOuHanTHOM JIHK wu Tpancrennsix opranu3zMoB. KieTouHas HWHKeHepHs.
Kinerounsle kynpTypsl. MUKPOKIOHAIBHOE pa3sMHOXKeEHUE pacTeHnii. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKHE U
studeckue npodnemsl. MO — reHeTH4ecKr MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpetsi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. IBaHOB.
TaOmumpsl u cxeMbl: kapTa «LIeHTpBI MPOUCXOXKAEHUS U MHOTOOOPA3usl KyJIbTYpPHBIX
pactenui», «llopogsl nOMamHMX XUBOTHBIX», «CopTa KyJbTYpPHBIX pPACTCHHID,
«Otnanennas  rubpunmzanus», «Paborel  akagemuka M.D.  HBanoBay,
«Ilomumnonnus», «OOBeKkThl OuoTexHOJOTUM», «KieTouHble KyJIbTypbl U
KJIOHUPOBaHHE», «KOHCTpyHpOBaHUE U NIEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJIsKHU TJI0JJ0B U KOPHEIJIOAOB TUKUX (POPM U KyJIbTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX039iCTBEHHBIE PACTECHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Oxckypeust «OCHOBHBIE METObI U IOCTUXKEHUS CEJICKIIMU PAaCTEeHUM U )KUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHLHIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YYacTOK, B
TEIUIMYHOE X035HUCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LICHTPA).
11-i1 kace

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHON TEOPHUH. DBOJIFOLIMOHHAS TEOPUS U €€
MECTO B OHOJOrMH. BiusHHME 3BOJIIONMOHHON TEOPUU HA PA3BUTUE OHOJIOTHH U
IPYrUX HayK.

CuaerenbcTBa 3BOIOLUH. [laneoHTOIOrMYECKHE: TOCIEA0BATEIBHOCTD MOSBICHUS
BUJIOB B MAJICOHTOJIOTMUECKOM JIETONMUCH, nepexoanbie popMmbl. bruoreorpaduueckue:
CXOJICTBO M paznuuue ¢payH u (aop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOrHUECKHEe: CXOCTBA U Pa3anuusi SMOPHOHOB Pa3HbIX BUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIE, AHAIOTUYHBIE, PYAUMEHTAPHBIE
opranbl, araBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJACTBO  MEXaHU3MOB
HACJIEICTBEHHOCTU U OCHOBHBIX META0OJIUYECKUX MYyTEN y BCEX OPraHU3MOB.
OpomonnonHas teopuss Y. [lapeuna. [Ipeanocbulky BO3ZHMKHOBEHUS JApBUHU3MA.
JIBMOKyIIME CHUJIBI BOJIOLMM BUAOB 10 J(apBuHY (M30BITOYHOE PA3sMHOYKEHUE NpHU
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Cunrernueckas teopus 3Boronuu (CTD) u ee OCHOBHBIE MOJIOKEHHUS.
Mukpossosronus. [omynsanus kak enMHUIA BUIA U DBOJIIOLUU.

JIBrokytiue cuibl ((hakTopbl) SBOJIIOLMH BUOB B pUpoJe. MyTallMOHHBIN MPOLIECC U
KOMOHMHATHUBHAS U3MEHYUBOCTD. [lomynannonHbie BOJHBI U peiid reHoB. M3onsanus
Y MUTPALIHSL.

EctectBennblit 0TO0p — Hampamstonmii Gpaktop 3Bomorun. GopMbl €CTECTBEHHOTO
oTbopa.

[Ipucnoco0IeHHOCTh ~ OpPraHM3MOB  Kak  pe3ysibTar  »Boionuu.  [Ipumepsr
IPUCTIOCO0JICHU Yy OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTALINH.

Bun u Bunoo6OpazoBanue. Kpurepuu Buma. OcHOBHbIE (QOpMBbI BUI000pA30BAHMS:
reorpaduyeckoe, 3KOJIOTUYECKOe.

Makpo3BOJTIOIHSI. ®opmbl ABOJIIOLINU: buneTnyeckas, JTMBEpPTEeHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

IIpoucxoxaeHne OT HECHEUAIU3UPOBAHHBIX NpenkoB. [Iporpeccupyromas
criennaIn3anrs. ATanTUBHAS paguarusl.

JemoHcTpanuun:

IToptpetsr: K. JInunnei, XK.b. Jlamapk, Y. Jdapsun, B.O. Kosanesckuii, K.M. bap, 3.
I'ekkens, ®. Mroiutep, A.H. CeBepros.

Tabmuupl u cxemsl: «Pa3BUTHE OpraHMYECKOro MHUpa Ha 3emie», «3apoJbIln
MO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKCY, «DOpMBbI OOPHOBI 32 CYLIECTBOBAHHEY,
«EctectBennsiii  0TO0p», «MHOrooOpasue copToB pacTeHui», «MHoroobdpasue
nopoJ KUBOTHBIX», «ITomymsiiumy, «MyTannoHHas U3MEHUYUBOCTBY,
«Apomopdo3sb», «Manoamanranumy», «OOmas nereHepanusy, «JIBuxyuime cuibl
sBommonuny, «Kapra-cxema mapmpyra myremectBus Y. lapsuna», «bopnba 3a
cyuiectBoBanue»,  «lIpucnocobnmeHHocTs  opraHu3zMoBy,  «l'eorpaduueckoe
BUJI000pa30BaHUE», « IKOJIOTHYECKOE BUA000PA30BAHUEY.

OOopynoBaHue: KOJUIEKIUSI HACEKOMBIX C PAa3JIMYHBIMU TUIIAMH OKpacku, HaOOp
IJI0JIOB U CeMsiH, KoJuteKIus «lIprumepbl 3alUTHBIX NPUCTOCOOJIEHUI Y )KUBOTHBIXY,
Mozenb «OCHOBHBIE HAaNpaBJICHUsS SBOIIOLUUN», 00beMHas Mojaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KoJeKuus «DopMbl COXPAaHHOCTH HCKOIMAEMBbIX
KUBOTHBIX M PACTEHHI», MoAenb-anmukanus «llepekpect xpoMocom», BIIaKHbIE
npenapatel  «Pa3Butne HacekoMoro», «Pa3BuTme Jrymkw», MHKpoIpenapar
«Ipozoduna» (Hopma, MyTauuu (HOpMbI KPbLILEB U OKPACKH TEJa).

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BUOB TI0 MOP(HOIOTHUECKOMY KPUTEPHUIOY.
Jlabopatopuass pabora No 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHuU3Ma M e€e
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHaydHbl€ TPEACTABICHHUS O 3apOKICHUM JKW3HW. HaydHble THUnoOTE3bI
BO3HUKHOBEHUSl >KM3HM Ha 3emuie: aOWoreHe3 U MaHCHepMHUs. XUMHUYECKas
ABOMIONMUSA. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHWYECKUX.
DKCIEPUMEHTANBHOE TMOJATBEPKICHUE XMMHUYECKON 3BOMIOUMA. HaudanpHble 3Tambl
ouonornyeckoi sBomtounu. ['mnoreza PHK-mmpa. ®dopmupoBanne MemMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHME MPOTOKIETKU. IlepBble KIETKM MW UX 3SBOJIOLUSL.

OO MUIDORIAHAE OCHORHEFI IV S KR KIX ﬂﬂ]"QHT}IBRﬂf\D
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Pa3Butne xm3HuM Ha 3emsie mo 3pam W nepuonaMm. Karapxei. Apxeiickag u
mpotepo3oiickas 9pel. [lanmeos3oiickas dspa W €€ MEepUoAbl: KEeMOPUIUCKUH,
OpPXOBUKCKHUH, CUITYPUUCKUN, NEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.
Me3030iicKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUIA, MEJIIOBOM.

Kalino3olickas 3pa u ee nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOT€HOBBIH.
XapakTepucTuKa KiuMaTa UM TeOJIOTUYECKHX ImporeccoB. (OCHOBHBIE —3Tarlbl
ABOJIIOIMU PACTUTEIBHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUU U
XKUBOTHBIX. [osiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKOro MHpa Kak OTpaxkeHue HBoiMoUMH. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIIOIMSA YeJIOBEKa. AHTPOINOJIOTHS Kak Hayka. Pa3BuTHE NpEeACTaBICHHUN O
IPOUCXOXKICHUHA YeJIoBeKa. Mertonpl H3ydeHUsi aHTpororeHeza. (CxoactBa W
pa3IM4rs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHUE YEIIOBEKA.
JIBwxyme cuibl (dakTopbl) aHTpornoreHe3a. HacnencTBeHHas H3MEHUYMBOCTh U
€CTECTBEHHbIN 0TOOp. OOIIEeCTBEHHBI 00pa3 KU3HU, U3TOTOBJIEHUE OPYIUN Tpyaa,
MBIIIICHUE, PEYb.

OCHOBHBIE CTa/IUM U BETBH BOJIIOLINH YEIOBEKA: aBCTPATIONUTEKH, UeIOBEK YMEIbIiA,
UYenosek npsmoxonamui, Yenosek HeaHAepTAIbCKAN, YenoBek pazymubii. Haxonkn
MCKOIIAaeMbIX OCTAaTKOB, BpPEMsI CYIECTBOBAaHHMsS, O0JIACTh PacCpOCTPAaHEHHUs, 00bEM
rOJIOBHOT'O M0O3ra, 00pa3 )KU3HU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpOIEOUAHas (eBpaszuiickas),
HErpo-aBCTpaIOuAHAas (IKBATOpHAIIbHAS), MOHTOJIONIHAS (a3MATCKO-aMEpUKaHCKas).
UepTbl MPUCIOCOOJICHHOCTH TMPEJACTABUTEICH YENIOBEUECKHX pac K YCIOBHSIM
cyuiectBoBaHus. ENMHCTBO yenoBeueckux pac. Kpurrka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A.W. Onapun, C. Munnep, I'. IOpu, Y. lapBuH.
Tabmumer u  cxeMbl: «Bos3uukHoBeHume CoaHeyHOM cUCTEMBI», «Pa3Burtne
OpraHnyeckoro  mupa», «PacturenpHas  knetka», <«OKuBOTHasg  KieTKay,
«IIpokapuotnueckass knerka», «CoOBpeMEHHas CHUCTEMA OPraHUYECKOIO0 MHPAY,
«CpaBHEHHME AaHATOMHUYECKHX YEpPT CTPOCHUS YeIOBEKa MW YeJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJECOHTOIOTMYECKUX HAXOA0K MPEIKOB COBPEMEHHOIO
yenoBeka», «JlpeBHeinmme mroan», «lpeBHue moan», «llepBbie COBpeMEHHBIE
T0an», «HemoBeuecKnue pachh».

Oo6opynoBanue: myisixu «lIpoucxoxaeHue uenoBeka» (OHOCTHI aBCTPATIONUTEKA,
MUTEKAHTPONa, HEaHAEpPTalblla, KPOMAHbOHIIA), CICNKH WIH HU300paKCHUS
KaMEHHBIX OpYJIUi TEPBOOBITHOTO YeNOBEKa (KaMHU-YOIIEphI, pyOumiIa, ckpeodia),
TE€OXPOHOJIOTHYECKas Taliuia, KoyuleKnus «DopMbl COXpPAaHHOCTH HCKOIMAEMbBIX
YKUBOTHBIX U PACTCHUIN».

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

IIpakTuyeckas pabdora Ne 1. «M3ydeHue uCKOomaeMbIX OCTATKOB pAacTeHUH U
KUBOTHBIX B KOJIJICKITUSX).

DKCKypcHsi «IBOJIOLNS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIH
WJIM KpaeBeAUECKUN My3eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIa"A cpeaa.

DKoyorusg Kak HayKa. 3aJadud MU pas3felibl dKOJOTHH. METOoNbl 3KOJOTHYECKUX

[
CHATORAHIIIA qu\ﬂn]"TIUPf‘II’np MUADORORRDAEHVEAE CORPPAM AHHOTrO JATORAKA
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Cpenpl oOWTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHas,
BHYTPUOpPraHU3MEHHAs.

Okonoruueckne  Qaktopel.  Kiaccupukanms — 9KoJOrmueckux  (HaKTOpOB:
abuoTuueckne, OHMOTUYECKME U aHTpomoreHHwle. JleMcTBHE SKOJOTHYECKHX
(haKkTOpPOB Ha OPTAHU3MBI.

AbGuotnyeckue (akTOpbl: CBET, TEMIepaTypa, BIAXHOCTb. DOTONEPUOAH3M.
[IpucniocoOneHust  OpraHu3MOB K JIEHCTBUIO ~ aOMOTHYECKUX  (PAKTOPOB.
buonornyeckue puTMsI.

buotnueckue ¢dakropsl. Buabl OMOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIMS,
XMUIHUYECTBO, cUMOMO3 H ero ¢opmsl. Ilapasutusm, koomepamus, MyTyalusM,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpaNIu3M.
3HaueHne OWOTHYECKUX B3aUMOAECHCTBMM [UIsI CYIIECTBOBAHMS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHUECKHE XApAKTEPUCTHKU MOMYJSIUU. OCHOBHBIE MMOKA3aTEIN IMOMYJIALIHH:
YUCJIEHHOCTh, IJIOTHOCTh, POYKIAE€MOCTb, CMEPTHOCTb, MPUPOCT, MUTPALHL.
JInHaMUKa YMCIEHHOCTH MONYJISALMH U €€ PETYIISIIIUS.

JemoHcTpanuun:

[Toptpetsi: A. I'ymOonbar, K.®. Pynbe, O. I'ekkens.

Tabmuupr u cxemsl: kapta «lIpupognbie 30HBI 3emum», «Cpenpl oOUTaHUA
opranuzmoB», «@oronepuonnusm», «llomymsamuu», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTHU NOMYJISIIMU UHDY30pun-TyPenbku», «[lumenslie nenm».
JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JIaGoparopHas padora Ne 3. «Mopdonoruueckne 0coOOEHHOCTH pacTEHUI U3 pa3HbIX
MECT OOUTaHUSY.

Jlabopatopnass pabora Ne 4. «BnusHMe cBeTa Ha POCT M pPa3BUTHE YEPEHKOB

KOJIeycay.
[Ipaktuueckas padbora Ne 2. «llomcuer MIOTHOCTH NOMYJISUMNA pPa3HBIX BUIOB
pacTeHUu.

Tema 4. CooO1iecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CooOmectBO  opranu3smMoB — OuoneHo3. CTpykTypsl OuoneHo3a: BUAOBasd,

MPOCTpAaHCTBEHHAs, Tpoduueckas (nuieBas). Buasl-nomuHantel. CBsi3M B
OMOILIeHO3E.

DKkoJjorudeckue cucreMsl (3kocucteMbl). [loHsTHEe 00 3KOCHCTEME M OMOTEOIIEHO3E.
QOYHKIMOHAIBHBIE  KOMIIOHEHTBI ~ DKOCUCTEMBI:  MPOAYLEHTHI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BelecTB UM MOTOK SHEPrUM B 3KocHucTeMe. Tpodudeckue
(mueBble) ypoBHU 3KocucTeMbl. [lumeBble nenu u cetu. OCHOBHBIE MOKAa3aTenu
HKOCHUCTEMBI: OHoMacca, MPOAYKIMSA. OKOJIOTMYECKHE MHpaMUAbL: TMPOTYKIUH,
YHCIIEHHOCTH, Onomacchl. CBOWCTBAa HKOCHUCTEM: YCTOWYMBOCTb, CaMOPETYJISAIUS,
pasButue. Cykueccus.

[IpuponHble 3KOCHUCTEMBL. DKOCHUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOTO WU
MIMPOKOJIUCTBEHHOTO Jieca.

AHTpPONOreHHbIE SKOCUCTEMBI. ATPO3IKOCUCTEMBI. Y pOOsKOcHcTEMBI. bronorudeckoe
U XO3SIIICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak  (Qakrop  ycroilumBocTH  3KkocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIie.

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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VYuenne B.U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa Onocdepsl.
XKusoe BemectBo u ero ¢yskmuu. OcoOeHHocTH OHOchepsl Kak TIOOATBHOM
AKOCHCTEMEI. J/[MHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B Orocdepe.
KpyroBopoTsl BemecTB U OMOT€OXUMUYECKUE LIUKIIBI JJIEMEHTOB (YIJIepoJa, a30Ta).
3oHanbHOCTH Ouocheprl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Omocdepe 3emum. AHTPOINOTCHHBICE HW3MEHEHHUS B Owuocdepe.
['o6asibHBIE HKOIOTHYECKUE TTPOOTIEMBI.

CocymectBoBaHue MpUpobl U uyenoBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3usi Kak
OCHOBa  yCTOMYMBOCTHM  Ouocdepnl. (OCHOBa  palMOHAIBHOTO  YIPABIICHUS
OPUPOAHBIMU PECYpCaMH U WX HUCIOJIb3oBaHUE. JlocTikeHus OMOJIOTMU UM OXpaHa
IPUPOIBI.

JdeMoHcTpanuu:

IToptpetsr: A. k. Tencnu, B.H. Cykaues, B.W. Bepnancknii.

Tabmuupr u cxemsl: «lIumessle nenw», «bUOLEHO3: cOCTaB M CTPYKTypay,
«IIpuponnbie coobmectBa», «llenn nuTaHusy, «IKOJOTHYECKas MHPAMUJIAY,
«buocdepa u venoBek», «IKOCUCTEMA IMIMPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMA
XBOMHOTO  Jiecay, «bwuorneHo3  Bomoema»,  «ArpoueHos3»,  «lIpumepnsie
AHTPONIOTCHHBIE BO3JICUCTBUS Ha NMPUPOAY», «BaKHENIINE UCTOUYHHUKHU 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX Boa», «llouBa — BakHeilmias cocrapisitomas Ouocheps»,
«®akTopsl Aerpanauuu nousy, «llapaukossiii 3¢ ek, «PakTopbl paguOAKTUBHOTO
3arpsisHeHust  Ouocdeprl», «OOmas crTpykrypa Ouochepn», «Pacmpoctpanenue
KHU3HU B Ouocdepe», «O30HOBBIIN 3KkpaH Ouocheps», «Kpyrosopor yriepona B
ouocgepe», «KpyroBopot azora B mpupoie».

O6opynoBanue:  Mojenb-ammiukanus  «Tunudyasle  OMOILIEHO3B»,  TepOapwuii
«PacturenbHpie cOoOOIIECTBa», KOJUICKIMU «buoneHo3», «Bpeautenn BakHEHITHX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repdapuu U KOJUIEKUUU PACTEHUU U KUBOTHBIX,
MpUHAAJIEKAIINE K Pa3HbIM SKOJOTMYECKUM TpyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTEHUIN U YKUBOTHBIX.
TemaTn4ecKoenJIaHUPOBAHUE

10-i#i kynace
KoumnuyecrBouacos JJIEKTPOHHBIE
Ne | HammeHoBaHue (ndpoBbIe)
n/ |pasienoB M TeM|Bcer |KourpoabHsl |[IpakTHdecku 06PA30BATETLHBI
| MpOrpaMmel 0 e paboTbl e paGoThI e pecypeb
EHOTOMS KAk O0P: «buonorus,
1 2 0,5 10 xmace». OOO
HayKa

«SKnaccy

JKuBpie CUCTEMBI U
2 1 <..>
MX OpraHu3aius

XUMUYECKUAMN
3 |coctaB u cTpoeHue |8 1 <..>
KJICTKH

KusueneareabHOCT
a 6 <..>

4 I&M%MCAH 3NEKTPOHHOWN [TOANWUCHIO
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Pazmuoxenue u
g5 |WHAMBHAYyaTbHOE 5 1 < >
pa3BUTHE
OpraHU3MOB
HacienctBeHHOCTD
6 |u U3MEHYUBOCTE | 8 15 <.>
OpraHu3MOB
Cenexuusa
7 |OpraHHu3MOB. 3 < >
OCHOBBI
OMOTEXHOJIOTUU
8 |IloBTOpeHue 1 <..>
OBIIEE
KOJMYECTBO
YACOB 10 34 0 4
[TPOT'PAMME
11-i xiaacce
KoaunyecTBouacos DJIeKTPOHHbIE
HaumMmeHnoBanue
Ne a (uudposbie)
o/ |PA3ACTI0B M TEM Beero Konrtpousbnsble | [IpakTnueckne 00pasoBaTebHbIe
porpamMmmsl paGoThI paGoThI pecypeb
S BOIOLHONHAS O0P: «bwuonorus,
1 1 9 1 11 xmaccy. OOO
OnoJIoTHs
«AKmnmace»
Bo3HukHoBeHue
2 |u pazBurue |9 15 <..>
’KU3HH Ha 3emiie
OpraHu3mMsl u
3 | okpyKarormas 5 1 <..>
cpena
CooOmiectBa H
4  |skomornyeckue |9 <.>
CUCTEMBI
5 |I[loBropenue 2 <..>
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 4
[TPOTPAMME

Nudopmanuss 00  HMCHOJB30BAHUM  JJIEKTPOHHBIX  (uMpoOBBHIX)

oppa3oBaTecJAbHbIX ecgfppcOB
OKYMEHT NOAMNWUCAH SNEKTPOHHETIOANCHIO
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Pabouast mporpamMma y4uTHIBA€T BO3MOXKHOCTh HCIIOJIb30BAHUS JIEKTPOHHBIX
(undpoBbIX) 00pa30BaTEIbHBIX PECYPCOB, SBISAIOMIMXCA y4eOHO-METOIUYECKUMHU
MaTepuagaMH, HCIOJIb3YeMbIMH JJIs OOy4YeHHsT W BOCHHUTaHUSA OOyYaroIIUXcCs,
MIPEACTABICHHBIMA B  JJIEKTPOHHOM  (LM(POBOM) BHJIE U  PEATU3YIOIIHUMH
IUIaKTUYECKUE BO3MOKHOCTH MH(GOPMAIIMOHHO KOMMYHHMKAIIMOHHBIX TEXHOJOTHH,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BaHUU:

Enunoe coxmepkanme oOmiero ooOpazoBanus (edsoo.ru) - IlombGopxka
METOJMYECKUX  MaTepualioB  JUJIsl  Y4YUTeled  MpPEeIMETHUKOB,  KIIACCHBIX
PYKOBOJUTENEH, COBETHUKOB 110 BOCIIUTAHUIO.

bubnuoteka MO (MockoBckas ANEKTPOHHAs ITKOJ1a)
(https://uchebnik.mos.ru/main) 3To MmIUPOKKUK HAOOP DJIEKTPOHHBIX YYEOHHUKOB U
TECTOB, UHTEPAKTHUBHbBIC CIICHAPUU YPOKOB B JJIEKTPOHHON OubOIMoteke. Pemienus
MDOIII nocTynHbI 1A BCEX U YKE MOJYYHIIH BBICOKHE OLIEHKH YYUTEIEH, pOAUTEIEH
U JIETEeN psja.

HNudopmanus 06 yuere nporpaMMbl BOCIIMTAHUS B POrpaMmMe npeaMera

Pabouas IIporpamma Bocniuranuss YOY «BeHnga» peannusyercs, B 4aCTHOCTH,
Yyepe3 HKCIOJIb30BaHHWE BOCIHTATEIBHOTO MOTEHIManda ypoka. Ha ypokax yuutenb
CTPEMHUTCS YCTaHABIMBATH JOBEPUTEIbHBIC OTHOIICHUS MEXIy YYUTEIEeM U
YYE€HHUKAMH, CIIOCOOCTBYIOIINE MO3UTUBHOMY BOCIPHATHIO yYallUMUCA TpeOOBaHUI
U Npoch0 yuuTens, aKTUBM3aLMM MX IO3HABATEJIbHOM NEATENbHOCTH; MOOYXAAaTh
IIKOJILHUKOB COOJIIOJJaTh HA YpPOKE OOILENPHUHSITHIE HOPMBI IOBEIEHUS, IpaBHIia
OOIIIEHUsI CO CTAapIIUMU (YUYUTEISIMU) U CBEPCTHUKAMHU (IIKOJIbHUKAMHU); MPUBJIEKATh
BHUMAHHUE LIKOJIBHUKOB K IIEHHOCTHOMY acCIEKTy H3Yy4aeMbIX Ha YPOKE SIBJICHHIA,
OpraHU30BbIBATH PAa0OTYy JIeTel C COMMAIBHO 3HAYMMOM UH(pOpMaIeil — 00CYKIaTh,
BBICKa3bIBaTh MHEHHUE; HCIIOJIb30BATh BOCIUTATENIbHBIE BO3MOXXHOCTH COJEPKAHUS
y4eOHOrOo mMpeAaMeTa 4Yepe3 JAEMOHCTPAIMI0 JEeTSIM NPHUMEPOB OTBETCTBEHHOTO
TPaXXTaHCKOTO TOBEJCHUS, TMPOSBICHHUS YEIOBEKONIOOMS M JT0OpOCEpACUHOCTH;
NPUMEHSTh Ha YPOKE WHTEPAKTHUBHBIE (DOPMBI pabOTHI: WHTEIIEKTYalbHBIE UTPHI,
IUIaKTHYECKUN TeaTp, TMCKYCCUH, pabOThI B TTapax M JIp.

[IOKYMEHT MOAMUCAH 3EKTPOHHOW NMOAMUCHIO
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