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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1o yueOHomy npenmety «buonorus» (nanee - OU0IOTUs) HA YPOBHE CPETHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «buomorusy.

PaGouas mporpamma Qopmupyercst ¢ yuetom pabdodeid mporpammel BocnuTanuss MbBOY
«Bumunackas COILL Ne2 ¢ pycckuM B KpBIMCKOTATapCKUM sI3bIKaMu O0Oy4eHHus uM. MamyToBa
AA»
®opmel yuera paboueil mporpaMMbl BOCTIUTAHHS:

- YcraHoBlleHHWE JOBEPUTENBbHBIX OTHOIICHUH MEXAy I[eJaroroM U o0ydaroluMucs,
CHOCOOCTBYIOUIMX TMO3UTHBHOMY BOCIIPHATHIO O0YYalOIIUMUCS TPeOOBaHUI U MPOCHO yduTels,
NPUBJICYCHUIO WX BHHUMaHUs K 00CyXkJaeMoil Ha ypoke HWHGOpMalW{, aKTUBU3ALMHU HUX
MMO3HABATEIILHOM JCeSITEeIIbHOCTH,

- IloOyxnenue oOywarommuxcs coOJIOaTh Ha YpPOKE OOLIECHPHUHSITHIE HOPMBI TMOBEICHUS,
npaBuWiIa OOIIEHUS CO CTAapIIMMH M CBEPCTHUKAMH, NPUHIMIB YYeOHOW IUCIMIUIMHBI U
caMOOpraHu3allnu;

-[IpuBrieuenne BHUMaHUS OOYyYarOIIMXCA K I[IEHHOCTHOMY AacHeKTy H3ydaeMbIX Ha YpOKax
SBIICHUH, OpraHu3alus X paboThl ¢ MOJy4aeMOi Ha ypOKe COLIMaIbHO 3HAYUMOM nHpopManmen
— WuunuupoBanue ee oOCYKIEHHS, BbICKa3blBaHMsI OOy4YalOUIMMUCS CBOETO MHEHMS IO €€
MOBOJTY, BEIPAOOTKH CBOETO K HEH OTHOILICHUS;

-Mcnonp30BaHne BOCIHMTATENFHBIX BO3MOXHOCTEH COJIEp)KaHHsI y4eOHOro mpeaMera dYepes
JEMOHCTpAlMI0 O0YYaroIUMCS TPUMEPOB OTBETCTBEHHOIO, TPAXKIAHCKOTO MOBEACHUS,
MIPOSIBJIICHUST YEJIOBEKOIIOOMS U 10OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUTSL YTEHHUS, 3a/1a4 IS peIeHUs], TPOOIEMHBIX CUTYallui 71 00CYKIeHHS B KJacce;
-[Ipumenenne HHTEPaKTUBHBIX (GopM paboThl ¢ O0OyYArOIIMMUCS: HMHTEIUICKTYalbHBIX,
CTUMYJIMPYIONIMX IMO3HABATEIbHYI0 MOTHBAIMIO, AMJIAKTUYECKOTO TeaTrpa, UTPOBBIX METOMMK,
JVICKYCCHI, KOTOpBIE JAar0T BO3MOXXHOCTh OOYYaIOIIMMCS TNPHOOPECTH OMNBIT BEIACHHUS
KOHCTPYKTUBHOTO JMajora; TIpyNIoBOH pabOThl, KOTOpas Yy4YUT CTPOUTh OTHOILEHUS U
JefiCTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIUICHUS;

- BxiroueHne B ypOK MIPOBBIX INPOLENYpP, KOTOpPHIE IOMOTAOT MOJAEpPXkKAaTb MOTHUBALUIO
oOyyaromuxcsi K MOJyYeHUIO 3HAHUM, HaJaKMBAHUIO B KJIACCE MEXKIUYHOCTHBIX OTHOILIEHUH,
MIOMOTAIOT YCTaHOBJIEHUIO 100poXkenaTeabHOi aTMochepsl Ha ypokKe;

-Opranusanus 1medcrBa MOTHUBUPOBAHHBIX U 3PYIUPOBAHHBIX  OOYy4YalOIIMXCS  Haj
HEYCIEBAIOIMMH  OJHOKJIACCHUKaMM, B TOM 4YHCI€ C OCOObIMH 0Opa3oBaTeNbHBIMU
MNOTPEOHOCTSIMH, JAIOLIET0 OOYYaIOUIMMCSl COLMAIbHO 3HAYUMBIA ONBIT COTPYJHUYECTBA U
B3aMMHOMN TTOMOIIIM KaK OCHOBBI I OBJIa/IEHUS TTI00aTbHBIMUA KOMIIETCHIIMSIMU;
-MlHuuurpoBanye U MOJJEpKKa UCCIEN0BATENbCKON AESITEIbHOCTU B (hOpMe MHIANBUAYAIbHBIX
U TPYNIOBBIX MPOEKTOB, YTO JaeT BO3MOXKHOCTb INPHOOPECTH HABBIKM CaMOCTOSITEIbHOIO
pelIeHNsT TEOpPeTHUECKOH MpoOiIeMbl, I'€HEpUpOBaHUS M OQOpPMIEHUS COOCTBEHHBIX WHJEH,
YBXUTETHLHOTO OTHOIICHUS K UY>KUM HJIESAM, MyOTUYHOTO BBICTYIIIICHUS, apTyMEHTUPOBAHUS U
OTCTanMBaHUS CBOEH TOUKH 3pEHUS;

-PerynupoBanue noseseHus: 00y4aronmxcs;

-Peanuzanus BocnuTaTeIbHBIX BO3MOKHOCTEH Pa3IMUHbIX BUJOB JIEATEIHHOCTH pEOCHKA;
-[IpoexTupoBaHure CUTyallMii W COOBITHH, Pa3BUBAIOIIMX SMOLMOHAIBHO-IIEHHOCTHYIO chepy
pebeHka;

-Pa3Butne y oOydarommxcsi MO3HaBaTeNbHOW AKTUBHOCTH, CaMOCTOSATENBbHOCTH, MHULIMATHUBBI,
TBOPUYECKUX CHOCOOHOCTEH, pOopMHUpOBaHUE Tpa)kIaHCKOW IMO3UIUHU, CIOCOOHOCTH K TPYyAYy U
KHU3HHU B YCJIOBUSAX COBPEMEHHOTO MUpPa, (OpMUpOBaHUE Y 00yUaIOIIMXCS KYJIbTYPHI 310POBOTO
u 6e301macHOro 0opasa KHU3HU;

-O61eHue ¢ 1eTbMH, IPU3HAHUE UX JIOCTOMHCTBA, TIOHUMAaHUE U IPUHATHS UX
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-MonenupoBaHnue cuTyauil s BbIOOpa MOCTYIKa 00y4aroIuMucs;

-Opranuszanus 1y 00y4JaroIluXcsi CUTYallMid KOHTPOJIS M OLIEHKH, CAMOOLICHKHI

-Brurouenne cucteMbl OOIIPEHNs YIeOHOH/COIMaIbHON YCTIEUTHOCTH M MPOSIBIICHUS aKTHBHOM
AKU3HEHHOM MO3UIIMU 00yJaroIuXcs;

-Opranuzanus popM UHIUBUAYATEHON U TPYIIIOBOM PabOTHI

- Onopa Ha [IECHHOCTHBIE OPUEHTUPBI 00YYAIOLIUXCS;

-Pemenre HeTUTUYHBIX 327124 110 (OPMUPOBAHUIO (PYHKIIMOHAIBHOM IPaMOTHOCTH;
-Opranuzanus paboTbl 00y4arolMXCs Ha YpOKE C COLMAlIbHO 3HAuYUMOW HH(popmauuei, ee
00CyXJ1eHHE, BBICKA3bIBAHME CBOEr0 MHEHHUS 110 €€ IOBOAY, BBIpAa0OTKA CBOEr0 K HeH
OTHOLICHHUS

-BxitoueHne B ypoK WIPOBBIX MpOLELYp, HOAJAEPKUBAIOLIMX MOTUBALMIO JIeTed K
(GopMHPOBaHNIO (PYHKIIMOHAIBHOM I'PAMOTHOCTH: IIOMCKY U OCBOEHUIO 3HAHUH, HaJa)KUBAaHUIO
MNO3UTUBHBIX  MEXINYHOCTHBIX OTHOIIEHUH B KOMMYHHMKAIUH, YCTaHOBJIEHUIO
J0OPO’KENATENIbHOTO B3aUMOAEUCTBU ISl KOOIIEPALMU B UTPe

-Opranuzanysi MHIMBUAYAIbHBIX W TPYIIOBBIX MPOEKTOB IS (OPMHUPOBAHUS MPOEKTHOM
KyJbTYpbl KakK TIJI00aJbHOM KOMIETEHUMH B COCTaBe (YHKIMOHAIBHOM TI'PAMOTHOCTH —
CaMOCTOSITEJIbHOE ~KpEaTUBHOE pElIeHWe NpodjieM M KU3HEHHO-TIPAKTUYECKUX 3ajad,
reHepupoBaHue U ohopMiieHne COOCTBEHHBIX MJIEH, YBAKEHHUE UYKUX UAEH, ONBIT MyOIUYHOTIO
BBICTYIUIEHUS M KOMMYHMKAIlMM C ONIIOHEHTaMH, AapryMEHTHPOBAHUS U KpPEaTUBHOIO
OTCTauBaHUs CBOEH TOUKH 3PEHUS.

Cornacno mnonoxenusim OI'OC COO mnpodunpHbie ydeOHbIE NpPEAMETH, H3ydaeMmble Ha

yrayOnE€HHOM YpOBHE, SBISAIOTCA criocoOoMm auddepeHnnanud o0y4eHuss Ha YpPOBHE CPEIHEro
o0miero o0pa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeOHMM OOIIMM, CpeIHUM NpPOPECCHOHATBHBIM U BHICHIMM O0pa3oBaHHeM. B To ke Bpems
KaX/IbI U3 3THX y4eOHBIX MPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MIPHOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATENIFHBIX W PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopueHTanuein
0o0y4arolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEW, MEIMIIMHOW, SKOJOTHEW, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma mo y4yeOHOMYy mnpeamery «buonorus» na€r mpejacraBieHHE O LEIM M 3aJadax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOoiEHHOM ypOBHE, ONpeesseT 00s3aTeaIbHoe
(MHBapMaHTHOE) MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYPUPOBAaHUE IO pa3lielaM MU TeMmaw,
pacnpeneseHre no KiaccaM, peKOMEHyeT MOCIe0BaTeIbHOCTh N3YUEeHUs yueOHOro MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJAMETHBIX CBs3€d, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN oOydarommxcs. B mporpamme mo OMONOTHU peaqu30BaH MPUHIIUIL
IIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBJIEHHOCTh Ha  TOCIEAYIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 00Opas3e *KHM3HM, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpYXarolled NpupoiHoit cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peann3anuu
tpeboBanuii ®I'OC COO K mIaHUPYEeMBIM JUYHOCTHBIM, METAINPEIMETHBIM U MPEIMETHBIM
pesynpTaTaM o00y4deHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHOMN
JEeSTENIbHOCTH OOYy4YalolUXCcsl MO0 OCBOEHHUIO COJEpXKaHUs Ouojiormyeckoro oOpa3oBaHUS Ha
YpOBHE CpeHero o01ero oopazoBaHusl.
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VYueOHblii mpeaMeT «buonorus» Ha ypOBHE CpeAHEro oOIero oOpa30BaHMs 3aBEpIIACT
Ouosiornueckoe 00pa3oBaHHUE B IIKOJE W OPUCHTUPOBAH HA PACIIUPEHUE U YIITyOJIeHUE 3HAHUN
oOydaromuxcsi O JKUBOM MpHUpOJE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OuoJoruwu,
SMOpHONIOTHN U OWMOJIOTHH Pa3BUTHSI, T€HETUKHU, CENEKIUH, OMOTEXHOJOTHH, BOJIOIHOHHOTO
YUCHUS U IKOJIOTHUH.

N3zyuenne yuebHOro mnpeamera «buomorus» Ha yriayOlieHHOM ypOBHE OpPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOIIMXCSl K IMOCICAYIONMEMY TOTYyYeHHI0 OMOJOTHYECKOro O0pa3oBaHUS B
By3aX M OpraHM3alMsaX CpeAHero npodeccuoHanbHOro oopasoanus. OCHOBY €ro cojJep>KaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ieJioB OHOJOTMUM HAa YpPOBHE OCHOBHOIO OOIIETO
obpazoBanus, B 10—11 kmaccax 3T 3HAHUA MMOJTYYalOT pa3BUTHE. Tak, pacIMPEHbl U YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelIOBEKa,
O0IMMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKIIOUEHBI OMOJIOTUYECKHE CBEIEHUS
MPHUKJIATHOTO W IOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIOJIB30BaTh KaK OPUCHTHUPHI IS
nocieayomero Beibopa mpodeccun. BozMokHa Takke MHTErpansl OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TTOTYYEHHBIMU 00YUaIOIIUMUCS MIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpaduu u MaTEMaTHKH.

CrtpykTypa nporpammsl o yueOHoMmy npeamery "buonorus" orpaxkaeT cUCTEMHO-YPOBHEBBIN U
SBOJIIOIIMOHHBIA MOAXOABI K H3ydeHHto Ouonoruu. COriacHO MM, H3Y4arOTCsl CBOWCTBAa U
3aKOHOMEPHOCTH, XapaKTepHBIC Ul KUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHM3AlWH, dBOJIOIHA
OpPraHWYECKOro MHUpa Ha 3emiie, COXpaHEHHUs OMOJOTHYECKOTO pa3HOOOpa3us IUTaHEThl. Tak, B
10 xmacce W3ydarOTCS OCHOBBI MOJICKYJSIPHOW M KJICTOYHOW OWOJIOTHH, SMOPHUOJIOTHH U
OMOJIOTUM Pa3BUTHS, TCHETUKH W CEIICKIIMH, OMOTEXHOJIOTMH W CHHTETUYCCKOW OMOJIOTHH,
aKTyaJIM3UPYIOTCST 3HaHMUS oOydaromuxcs Mo OOTaHUKE, 300JOTHH, aHATOMHUU, (PU3UOJIOTUU
yenoBeka. B 11 kiacce w3y4aroTcsi 3BOJIOLMOHHOE YYEHHME, OCHOBBI DKOJOTHMH U YYEHHE O
6uocdepe.

VY4eOubiii mpenmer  «buonorus» mpus3BaH  00ECNEYUTh  OCBOCHHE  OOYUYAIOIUMUCS
OMOJIOTUYECKNX TEOpU M 3aKOHOB, HJCH, NPUHIMIOB W TMPaBWJ, JIEeXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpPA, 3HAHUH O CTPOEHHUH, MHOro00Opazuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISIUN, OWOIEeHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJIOBAHHUSX B OWOJIOTHH, TPUKIAIHBIX ACIIEKTax
Ononornyeckux 3HaHWH. [ pa3BUTHS W MOIJEp)KaHUSI WHTEpeca OO0yJarOMMXCs K OHMOJIOTHH
HapsIIy CO 3HAYUTENBHBIM 00bEMOM TEOPETUYECKOTO MaTepuaia B COACPKaHUH MPOTPaMMBI IO
OMOJIOTUHN TPETYCMOTPEHO 3HAKOMCTBO C HMCTOpPWEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM MHOMN
oOnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIIIHX
OMOJOTUYECKHX U KOJIOTUIECKUX MPOOIIEeM.

[lenp u3yueHuss yueOHoro mnpeamera «buonorus» Ha YriyOJIEHHOM YPOBHE — OBJIaJIEHUE
O00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOTO paHra U MPUOOPETEHHE YMEHHI HCIIONIb30BaTh ATH 3HAHUS B (JOPMHPOBAHUHU WHTEpEca
K ompenenéHHoi o0mactu mpodecCHOHATbHON NeATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpPY yueOHOTO 3aBeIeHUS sl IPOAOHKEHUS OMOJIOTHIECKOTo 00pa3oBaHUsl.

JoctuxkeHne 1enu W3y4eHHs ydeOHoro mpenmera «buonorus» Ha yriyOJIEHHOM YpOBHE
o0ecreynBaeTcs pelieHrueM caeIyomuX 3a1au:



OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl OHMOJIOIMYECKHUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHMYECKHUX
TEOpHUSAX, KOHIEMIHUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M TpaBMIIaX, COCTABISIOIIMX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KapTUHy MHpa; O CTPOEHUH, MHOroodpazuu u
OCOOCHHOCTSIX OHMOJIOTMYECKHX CHCTeM (KJIETKa, OpPraHW3M, MOMYJISIIHs, BUJI, OHOTEOICHO3,
O6uocdepa); 0 BELAAIOMINXCSA OTKPBHITHAX U COBPEMEHHBIX UCCIIEOBAHMIX B OMOJIOTHH;
O3HAKOMJICHHE OOYYaIOIIMXCs C METOJAaMH IMO3HAHMS KUBOW MPHUPOJBI: UCCIIEAOBATEIECKUMHU
METOaMU OHOJIOTHUECKUX HAayK (MOJEKYJISPHOM M KIETOYHOM OMOJIOTHUH, 3MOPHUOJIOTUH U
OMOJIOTUM Pa3BUTHUS, TCHETUKU U CEJIEKIMH, OMOTEXHOJOIMH W CHHTETUYECKOW Ouoioruw,
NAJICOHTOJIOTUU, JKOJOTMH); METOJaMH CaMOCTOSITEIBHOTO TMPOBEACHUS OHOJIOTHYECKHX
UCCIIEIOBaHUM B JlabopaTopuu U B mpupojae (HaOmoaeHUe, H3MEpEHHEe, IKCIEPHUMEHT,
MOJICIIUPOBAHUE);

OBIIJICHUE OOY4YaIOUIMMHUCS YMEHHMSIMHU: CAMOCTOSITENIbHO HAaxXOIUTh, AaHAJIU3UPOBATh U
UCTIOJIB30BaTh OMOIOTUYECKYIO HH(POPMAIINIO; TI0JIb30BATHCS OMOJIIOTUYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXIY pa3BUTUEM OHOJIOTMM H  COLUAIBHO-
HYKOHOMHYECKUMH M HSKOJIOTHYECKUMHU IPOOJIEMaMU YEJIOBEYECTBA; OIICHWBAThH IOCIEICTBUS
CBOCH JNEATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKAarolled HPHUPOIHON cpene, COOCTBEHHOMY
3MI0POBBI0O U 3/J0POBBI0O  OKPYXAIOMIMX JIIoJIel; OOOCHOBBIBaTH U  COONIOAATH  MeEpbl
npoduIakTUKu MHQPEKIMOHHBIX 3a00J€BaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OeCTIeUeHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYAlUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OBaThb COBPEMEHHBbIC HAay4YHBIE OTKPBITHUS B 00JacTd
Ounonoruun

pa3BuUTHE y OOYYAIOUIMXCS HMHTEIUIEKTYAJIBHBIX W TBOPYECKHX CHOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIAIOUIMMHCS OTKPBITUSAMH M COBPEMEHHBIMH HCCIIEIOBAaHHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEN OHMOJOrHYeCKOro HCCIEeIOBaHUsl, MPOBEICHUS
HKCIEPUMEHTAIbHBIX HCCIEAOBAaHUM, pelieHuss OWOJIOTHYECKUX 33/ad, MOJAEIMPOBAHUSA
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYyYarOIIMXCsl LEHHOCTHOTO OTHOIIEHUS K JKMBOW NpPUPOAE B ILIEJIOM M K
OTIENbHBIM €€ O00beKTaM U SBIEHUSAM; (OpPMUPOBAHME HKOJOTHUECKOM, TIeHEeTHYEeCKOH
TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEIEHUS B TPUPOJEC; WHTETPAIUN €CTECTBEHHO-HAYYHBIX
3HAHHM;

npruoOpereHre OOyUYaIONIMMHUCS KOMIIETEHTHOCTH B pAIlMOHAIFHOM TPUPOAOIOIH30BAHUT
(cobmosileHne TpaBUJ MOBEAEHHA B MPUPOJE, OXpPaHbl BHJAOB, JKOCHCTEM, Ouochepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/10POBbSl OKPYKAIOUIMX JroAeH (COONOJIeHUsT Mep
npopwiakTuku  3a0oneBaHui, oOecrieueHHe  O€30MACHOCTH  KHU3HEIESATEIbHOCTH B
Ype3BbIUAIHBIX CUTYaLUsIX MPUPOJHOTO M TEXHOI'€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHUH B MIOBCETHEBHON KU3HU;

CO3JaHME  YCJIOBUH  JUIsi  OCO3HAHHOTO  BbIOOpa  OOYy4YaOIIUMMUCS  WHAMBUAYAJIbHOMN
0o0pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyomeMy MHpodecCHOHAaTbHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIWBUAYAIbHBIMA WHTEpECAMH W MOTPEOHOCTIMHU
peruoHa.

OO1iee YUCIIO YacoB, OTBEJICHHBIX HAa M3Y4YE€HHE OMOJIOTMH Ha YIriyOJIEHHOM YpOBHE CpPEIHEro
obmrero oopazoBanus, coctabiser 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hegenio), B 11
kiacce — 102 yaca (3 yaca B Heeno).
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OT16op opraHU3aMOHHBIX (POPM, METOJIOB M CPEACTB OOy4YCHHS] OMOJOTUU OCYIIECTBISETCS C
y4€TOM CIEIU(PHUKA €ro COICp)KaHWs W HANpPaBICHHOCTH HA TPOIODKEHUE OMOIOTMYECKOTrO
00pa30BaHUs B OpPraHU3alHUAX CPETHETO MPO(HECCHOHATLHOTO U BBICIIIETO 00pa30BaHHMS
OO0s3aTeNbHBIM  YCIOBHEM TpU OOy4YeHHH OHOJOTMHM Ha YriyOJIEHHOM YpPOBHE SIBIISETCS
IOpoBeeHUE JIAa0OpaTOPHBIX M MpakTHueckux pabor. Tarxke yuacThe oOydarommxcs B
BBIIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENILCKUX  paboT, TeMaThka KOTOPBIX
OTIpeNeNIIeTCS YYHUTEJIEM Ha OCHOBE HWMEIOIIMXCS MaTepUAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHUH.
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemeHHast OMoJorusi — KOMIUIEKCHasl Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku H u3ydaemble UMHU MpobiemMbl. DyHIaMEHTalbHbIE, MPHUKIAIHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JIEATEIIbHOCTH YEJOBEKAa: MEIUIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIUIEHHOCTH, OXPAaHE
MIPUPOJIBI.

JdeMoHcTpannn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «CrucremMa OMOJIOTHYECKHX
HaYK».

Tema 2. ’KuBble cucTeMbl H UX H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh M YIOPSAJOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTh, = CaMOOpTraHU3alus, CAaMOBOCIIPOM3BEIACHUE, PA3APAKUMOCTb,
W3MEHYMBOCTh, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHU3MEHHBIM, MONYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHbBIE TPU3HAKU KUBOTO.
Kusnb kak popma cymiectBoBaHus MaTepuu. Hayku, uzydaromue KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonmornyeckoil Hayku. HabmioneHue, m3mepeHue,
AOKCIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOU
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [loHsTue BEIOOPKU U €€ AoCTOBepHOCTh. Pazopoc B 6uonmornyeckux aaHHbiX. OlieHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX Pe3yNbTaToB. [IpMUMHBI UCKAKEHUS PE3YNIHTATOB HKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuielr u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKHE CHCTEMBIY,
«CBoliCcTBa )XKMBON MaTtepun», «Y pOBHU OPTraHU3ALMH KUBOM NMPUPOb», «CTpoeHUE )KUBOTHOM
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHU3May,
«buoreorienos», «buochepan, «MeTopl U3ydeHHs] JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, H3MEPEHUH,
AKCIIEPUMEHTOB.

Tema 3. buoJiorusi KjieTku
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Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpUS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

MeToapl MOJEKYJISPHOM H KJIETOYHOW OHOJOTHH: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodopes3, MeToJ MEUYeHbIX aToMOB, AuddepeHnHanbHOe LEHTpU]yTrupoBaHue,
KyJbTUBUPOBaHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MUKPOCKOIUS.
Konghoxanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyyenue Kiemox.

JleMoOHCTpaL U

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxembl: «CBETOBOH MHKPOCKOI», «IJEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHS METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora Nel «/3yuenue MeTof0B KJIETOUHOM Ononoruu (Xxpomarorpadus,
anekrpodopes, ruddepennuanpaoe eaTpudyruposanue, [1ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMM KIETKH, TEIUIOPETYIIALUU.
MuHepalibHbIE BEIIECTBA KIETKH, UX OMOJOrHYecKast poib. POllb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBs3b. BTopuuHnas, TpeTn4Has, yeTBepTUYHAs CTPYKTYpbl. [leHarypanus. CBoiicTBa O€JIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkmm 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapubl, Iucaxapuiabl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuu
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukanus — aunujaos.
Tpurnuuepuasl, Gochoaunuasl, BOCKH, cTepouibl. buonornueckue Gynkuuu aunuaos. O6mue
CBOWCTBA OMOJOrMYECKMX MeMOpaH — TeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpunuun xommuiemeHntapHocTtH. IlpaBmio Yapradda. Crpykrypa JAHK — nBoitHas crupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunert PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B Mojiekyine AT®. buonornueckne
¢byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HYK1eo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3NYECKHE HCCIeIOBaHMUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniexkcog. Komnvromepnwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoHCTpanun

[Toptpertsr: JI. [Tomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankmun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.
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Tabmunel u cxembl: «llepuonuyeckass Tabmuna XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHEe MOJEKYI
aunuioBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

Jladoparopnasi paGora Nel «OOHapykeHHE OCJIKOB € IOMOIIBIO Ka4eCTBEHHBIX
peaxkuuii».

JlabopaTopnass padora Ne2 «lccnenoBaHue HYKJIEMHOBBIX KHCIOT, BBIICICHHBIX W3
KJIETOK Pa3JIMYHbIX OPTraHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mIpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOM KieTkh. KieTouHas cTeHka OakTepwii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie u (QYHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KiIeTKH. [Imazmarnueckas meMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTMueckod MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). IlomynpoHunmaemocts MeMOpanbl. Pabora
HATPUI-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk30unTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Muronnazma. Lluto3ons. Llutockener. JIBwkeHue mutoriazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHpomIazmarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIspHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHyssipHBIiN)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxoes 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pactutensHbIX kieTok. Kinerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHIpUH W TUiacTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTBI  BBICHIMX
pacTeHUN.

Hemem0OpanHnbie opranousl kietku CtpoeHne M QYHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
kieTku. Pubocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramermol. MpIIIEUHBbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MuxkpotpyOouku. Kinetounsrii nentp. CrTpoeHHe M JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBblii MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHOuU
0060n104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BikiatoueHus. CpaBHHUTENbHas  XapakTePUCTUKAa  KJIETOK  JYKApHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).
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JeMoHCTpauMu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpOeHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTtopnass padora Ned«lccnenoBanue IuU1asMoiu3a M JA€IUIa3MOJIM3a B
PacCTUTEIBHBIX KIETKaX».

JlaGoparopnas padora Ne4 «/3yueHne CTpOCHUS KJIETOK pa3IuyHbIX OPraHU3MOB).

IIpakTnyeckas padora Ne2 «3ydeHne CBOWCTB KJICTOUYHONH MEMOpPaHBI».

IIpakTnyeckass padora Ne3 «M3ydeHue MABWKEHHS LUTOIUIA3MBI B PACTUTEIBHBIX
KIIETKax».

Tema 6. O0MeH BelleCTB U IPpeBpalleHHe SJHEPIMH B KJIeTKe

AcCCUMUIISINS ¥ JUCCUMWIALUS — JIBE€ CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — IpoIeccax.
OHnepreruyeckoe oOecrieueHne kieTku: mpespamieHue AT® B oOMeHHBIX THpolieccax.
depMeHTAaTUBHBIN XapakTep peakuuil KIETOYHOro merabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHm3M jaedcTBus. Kodepmentel. Otiamuusi (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX pEaKHil OT pa3InYHbIX (PAKTOPOB.

IIepBUYHBI CHHTE3 OpraHMYECKHX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
okcueennwlli  pomocunmes 'y obakmepuii. Ceemocodupaiowue nueMeHmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOJHbIE OakTepun. 3HaUCHUE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
Ooe3Hen.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTHYECKOro oOmeHa. [loArOoTOBUTENBHBIN STaIl.
['mukonu3 — 6€CKUCIOPOAHOE PaCIeINICHUE TITIOKO3bI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUH B Mpoleccax
Oouonoruueckoro okucienus. Luxinueckue peakuuu. OKHcIuTENbHOE (OCHOPHINPOBAHUE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunma3zvl.  IlpeumymecTtBa a’poOHOro myTM oOOMEHa BeELIeCTB Tepel  aHa’pOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JleMoOHCTpaL UK

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtueni, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHEpreTHYeckuii odmen», «buocuHTes Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTESY.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENApaToB.
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Jladoparopnasi padora NeS «/3ydyeHne KaTalUTHUECKOW aKTUBHOCTH (EepMEHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KAaTalasbl)y.

JlabopaTopnasi padora Ne6 «M3yueHue (EepMEHTATUBHOTO PACIICIUICHHS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKaX).

JladopaTopnas padora Ne7«CpaBHeHHE TTpo1ieccoB (POTOCHHTE3a U XEMOCHHTE3AY.

Jladoparopnasi padora Ne8 «CpaBHEHHE NIPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmzanms HacineacTBeHHOM uWHQopManuu. ['@HeTHYeCKWil KOJ, €ro CBOMCTBA.
Tpanckpunuust — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
AHTUIAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kaiemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnopTtHeix PHK B OnocunTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poibs pubocom B 6GuocuHTese Oenka.

Coepemennvie npedcmasnenus o cmpoeruu cenos. OpraHuzanus reHoMa y MpoKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). Monekynapuvlie mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupycel — HekiIeToOUHbIE (POPMBI JKU3HH U OOJIMTAaTHEIC Mmapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepocawux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
uHmezpasa.

BupycHbie 3a0oieBaHus 4enmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz 6orvuux maccueos («bigdata») cmpykmypHoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmumet u cxembl:  «buocuHTe3 Oenmka», «l'eHeTmueckwii koay», «Bupyce»,
«baxTepruodaruny.

IIpakTuyeckas padora Ned «CoznaHue MOJENU BUpPYyCay.

Tema 8. /Ku3HeHHBIH HUKJ KJICTKH

Knetounslii nuki, ero mepuoisl u perymsnus. Mutepdaza u muro3. OcoOeHHOCTH
IpOLECCOoB, MpoTekatonux B uHTepdase. [logroroBka kieTku Kk neneHuto. [lpecunteTnueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEePUOJIbI
UHTEpda3bl.

Marpuunenii  cunre3 JHK —  perumkanms.  Ilpunnuner  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIN  CHHTE3, aHTUIAPALICIBHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TemoMepbl U TeloMepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapuoTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpPBl XPOMOCOM.
['omonoruynsie xpomMocomsl. [1010BbBIE XPOMOCOMBL.

Henenne kimetku — mMuto3. CTaguyu MHUTO3a W MPOUCXOJANINE B HUX TMPOILECCHL. THITBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HayeHre MUTO3a.

Perynsimuss MuToTHUecKkoro unukia kietkd. [Iporpammupyemasi KieTodyHas THOENb —
arnonTo3.
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Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JleMoOHCTpan U

Tabmuupl u cxembl: «Ku3HEHHBI LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparbl: «MHTO3 B KJIETKax KOpellKa
JIyKay.

JlaGoparopHas padora Ne9«lI3ydueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax».

Jladoparopnasi pa6ora Nel0 «HaGmroneHne MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJIbHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcTsl. KojgoHuanbHble
OpraHU3MBI.

B3auMocCBA3b yacTeld MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Txanm pacreHwil. TuObl pacTHTENBHBIX TKaHEW: oOpa3oBaTeibHAs, IOKPOBHA,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OcOOEHHOCTH CTpOeHUS, (PYHKUUNH U PaCIOIOKEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIUH W PACTIOI0KECHUS
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U TeHEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITMU OpraHOB M CHCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEM.

JIBi>xeHue oOpraHu3MoB. JI[BUKEHUE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KTYTUKOBO€, pECHUYHOE. JIBM)KeHHEe MHOTOKJIETOYHBIX PACTECHUMN: TPOMU3MbI M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. Ilornomienre BoAbl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacrenusmu. I[luTaHue >KUBOTHBIX. BHYTPUIIOJOCTHOE W BHYTPHKJIETOYHOE MHUIICBAPCHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
»kenesbl. [IumeBapurensHas cucrema yeinoBeka.

Hpixanne opraau3MoB. [[pixanne pactenuid. J{pixanue >xuBOTHBIX. Juddy3us Ta3oB yepes
MOBEPXHOCTh KiIeTKu. KokHoe nbixanue. [[pixarenpHas moBepxHOCTh. JKaOepHoe m JErouyHoe
IbIXaHue. JlpIxaHue TO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOEHHUs JIETKUX IIO3BOHOYHBIX >XMBOTHBIX. JlpIXaTenpHas cUCTEMa ueloBeKa. MexaHusm
BEHTWIALNH JIETKUX Y TITUIl U MJIIEKONMUTAIOMUX. Perymsius apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKMBOTHBIX. KpoBeHocHass cucrteMa u €€ opranbl. KpoBeHocHas cucTtema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru
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KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHS ~ CTPOEHUSI  KPOBEHOCHOH  CHCTEMBbI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsmusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
CokparutensHble Bakyonu. Opransl BbigeneHus. @DunpTpanus, cekpeuuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeeHUsA. CBs3b MOJOCTU Tea ¢ KPOBEHOCHOM
Y BBIIETUTEIBHON CUCTEMaMU. BplneneHne y MmO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. [loukwm.
Crpoenne u pyHkunonupoBanue Heppona. Ob6pa3zoBaHne MOYH y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX opraHu3MoB. Crmopbl Oakrepuil u
IUCTBI POCTEHIINX. 3allTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOHBIE. 3alUTa OPraHU3Ma
or Oone3Hedl. MMMyHHass cucrema uenoBeka. KIleTOUHBII M TyMOpalbHbIA HMMYHMTET.
Bpoxxnéuaplik W TpHOOPETEHHBIM  crieU(PUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3mMoB. Posib BpoXKIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTts M perynsiuus y OpraHu3MoB. Pa3fgpaXkumMocTs y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumMocTs U peryisiius y pacteHuil. PocToBble BelecTBa U HX
3HAYCHHE.

HepBuast cucrema u pediexTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxesbl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHasi peryisivsi ¥ SHIOKPUHHAs CUCTEMa >XUBOTHBIX M uyesioBeka. JKenesbl
OSHJOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiCcTBME TIOpMOHOB. B3auMOCBA3bp HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuupl U cxembl: «OTHOKIETOUYHBIE BOJIOPOCTNY», «MHOTOKIETOUHBIE BOJOPOCIN,
«baktrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKMUBOTHBIX», «BHYyTpeHHee cTpoeHHuEe HaceKOMbIX», «TKaHM pacTeHui,
«KopueBsie cuctembl», «Ctpoenue ctebisn», «CTpoeHHE JHMCTOBOM IUIACTUHKMY, «TkaHuU
KUBOTHBIX», «Ckener denoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/prxarenbHast  cucrema», «HepBHas cuctema», «Koxa», «MpbllleyHass CUCTEMay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cuctemay, «CTpoeHue Mblib», «MMMyHUTETY,
«KumeynononoctHeie», «CxeMa NUTaHUs pacTeHul», «KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue riaHapun», «BHyTpeHHee CTpOCHHE JO0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cuctema nTuny, «HepBHas cuctemMa MIIEKONMTAIOUIUX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOINpEnapaThl OJHOKIETOYHBIX OpPraHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMILISPhl KOMHATHBIX PACTCHH, repOapiu pacTeHUI pa3HbIX OT/AETIOB, BIAYKHBIC MpPEnapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHuEe s JIEMOHCTpAllMd IOYBEHHOIO ¥ BO3AYIIHOTO THTAaHUS PACTEHUH,
pacuieryieHus Kpaxmaia M OelkoB 1oJ JeiictBueM (epMeHTOB, OOOpyZOBaHUE IS
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JIEMOHCTPALIMH OIBITOB [0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

Jladoparopnas padora Nell «/3ydyenue Tkaneit pacTeHUN».

Jladoparopnasi padora Nel2 «3yueHue TkaHen KUBOTHBIX.

JlaGoparopnas padora Nel3 «3yyeHue opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOKeHHEe ¥ Pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecIo0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBaHHE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonormyecknid ¢MbICI MeH03a U TIOJIOBOTO
npouecca. Melo3 1 ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponbiieBoe  pasBurHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omio10TBOPEHNE U IMOPUOHATBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOIOTBOPECHHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopghozenes — o0na u3z enasnvlx npooaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunbl apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJICHUSI MIIEKOMHUTAIOMIUX. 3apOJIbIIIeBbIe JUCTKH (TaCTPYJIALINS).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKMX B3aMMOJEHCTBMM TIeHOB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbId mepuoi. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHHE B MPUPOJIE.
Tunbel pocta XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PA3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh KaKk OMOJIOTUYECKHE TPOIIECCHI.

Pa3smHoxenue u paszButue pacreHuidl. I'ameroputr u crnopodput. Melo3 B KU3HEHHOM
nukie pacreHuid. OOpazoBaHue cHop B Tpolecce Meiio3a. ['ameToreHe3 y pacTeHUH.
OmnnonoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOIHOE OIJIOJOTBOPEHHE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYIISIMNA OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOXKEHHE», « TUIBI OECIONIOr0 Pa3MHOKEHUS,
«Pa3sMHOXEHHE XJIaMHUJIOMOHAb», «Pa3MHOXeHHE JIBIIICHB», «Pa3MHOXEHWE THIIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH M CIEPMaTO30Uaa,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButHey, «Pa3BuTHE MaCKOTO
Kykay, «Pa3Butue capanum», «PazButue Jsarymkmn», «/[BoiiHOE OMIOAOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHUuEe CEMSIH OIHOJOJBHBIX M JIBYJIOJIBHBIX PacTeHUI», «KHU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI [UKI MHanopOTHUKAY,
«KU3HEHHBIN UKII COCHBDY.
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OOGopynoBaHHUe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIIEKICTOK U CIIEPMaTO30M/IOB,
Mozelb «L UKl pa3BUTHS JIATYILIKW Y.

Jladoparopnasi padora Nel4 «M3yueHue CTpPOEHHUsI TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Jladoparopnasi paGora Nel5 «BpIABICHHE NPU3HAKOB CXOJICTBA  3apObIIIEH
ITO3BOHOYHBIX KUBOTHBIX».

JlaGopaTopnas pa6ora Nel6 «CtpoeHue opraHoB pa3MHOKEHHS BBICIIUX PACTECHHI».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHN3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
®pusza, T. Moprana. Pons oTedecTBEHHBIX Yy4Y&HBIX B pa3BUTHUM TeHeTHKU. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIH W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, TeHOTUN, (eHOTHr. OCHOBHBIE METOJIbI TE€HETHUKH:
THOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYIISIPHO-TeHETUIECKUH.

JdeMoHcTpannmn

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBusos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. @ununuenxo, H. B. Tumodees-Pecorckuii.

Tabmue! U cxeMbl: «MeTOIbI TCHETUKIY, «CXEMBbI CKPEIIMBAHUS.

Jladoparopnasi padora Nel7 «/Ipo3oduia kak 00bEKT FreHETUYECKUX UCCIICTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
ruOpuoB mepBoro mokojenus. [IpaBuno gomuHupoBanus. Bropoi 3akoH MeHzenss — 3aKOH
paciieruieHus Ipu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmienienne npu3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HACJIeJOBaHMsI MPU3HAKOB. [[UTOIOrN4ecKkre OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHMUS.

CueruienHoe HacneoBanue npuzHakoB. Padoter T. Moprana. CrienieHHoe Haciae10BaHue
TeHOB, HAapyIICHHE CIETUIEHUS MEX/1y reHaMu. XpOMOCOMHasl T€OpHs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIH MEXAHU3M OIPEAENICHHS Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIIIEHHBIX C TIOJIOM.

I'enoTun kak 1menoctHas cucrema. [lneloTponus — MHOXKECTBEHHOE AEHCTBUE TEHA.
MHoXecTBEeHHbIN amienu3M. BzaumonelicTBue HealeabHbIX TeHOB. KoMIUIEeMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTMYECKMI KOHTPOJb pAa3BUTHS pPACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKXkKe
(GU3MONOrMYecKUX TPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKUMHA. ['‘eHeTmueckue
MEXaHHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3SMH — MApa3suT» U «XO3SIHH —
MUKpoOHnom». ['eHeTHuuecKre acreKThl KOHTPOJSl U M3MEHEHHs HaCJIeICTBEHHOW MH(pOpMaIluU B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JleMoOHCTpaLun

IToptpetsr: I'. Menaens, T. Mopras.
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Tabmuupl u cxemsl: «IlepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHnemns»,
«Ananuzupyoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLEIIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30d by, «I'eHeTuka monay, «Kapuorumn denoBekay, «Kapruotum Apo30Qpuib,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anMo1eiicTBHE T€HOBY.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJIEHUS] U PACLICIUICHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JUISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3zodunar.

IIpakTuyeckasi padora Ne5 «3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora Ne6 «l3yyeHue pe3ylbTaTOB AUTHOPHUIHOTO CKpPEIIMBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢gopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KadyecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKH. BHABI  HU3MEHYMBOCTU:
HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeapl B (opMUpOBaHUM MOIU(DUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIH psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['eHoTunuueckass W3MEHYMBOCTh. (CBOWMCTBA TEHOTUIIMYECKOW WM3MEHUYMBOCTH. Buubl
TeHOTUITNYECKONW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

Kom0OunatuBHass n3MeHYUBOCTh. Meilo3 U MOJOBOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHHH I'€HETHYECKOTO pa3HOoOpa3us
B IIpEJIeNIax OJHOTO BHUJIA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIAepHBIE M IUTOILIA3MAaTHYECKUE MYTalUU.
ComMaruueckre W TMOJOBbIe MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanui. MyTareHsl U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBocTu (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HACIe008aHuu u
USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JleMoHCTpanun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl u cxembl: «Bunbl u3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KomMmOnnaTuBHas U3MEHYUBOCTDY, «Meto3, «O11010TBOPEHUEY, «I'eHeTHUECKHE
3a0051eBaHUS YellOBeKay, «Buapl MyTammii.

O6opynoBaHue: XUBble U repOapHble JK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora Nel8 «lcciemoBaHue 3aKOHOMEPHOCTEH MOIU(MDUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora Ne/7 «Mytanuu y 1po30(huisl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eHeTHKA YesIOBEKA

Kapuotun uenmoBeka. MexayHapoaHas MporpaMma HCCIEAOBaHHUS T€HOMa YeJlOBeKa.
MeTobl M3Y4YeHUS TEHETUKH YENIOBEKa: T'eHeaTOrHuecKuid, OJU3HEIOBBINA, [IUTOTEHETUIECKHM,
MONYJISLUOHHO-CTAaTUCTUUECKUH, MOJIEKYJIsipHO-TeHeThnueckuii. COBpPEeMEHHOE OIpe/esieHue
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TCHOTHIIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomomsro I11P-
ananmu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. [ eHHbIe M1 XPOMOCOMHBIE OOJIE3HH YeIOBEKa.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEJOTBPALICHUN W JICUCHHH TE€HETUYECKHX 3a00JeBaHUN dYenoBeKa. MeAMKO-TeHETHYECKOe
KOHCYyJbTUpOBaHue. CTBONOBBIE KIETKH. [IoHATHE «(T€HETUYECKOro rpy3a». DTUYECKUE aCIIEKThI
UCCIICIOBAaHUN B 00JIACTH PelaKTUPOBAHMsI F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBHIIIEHHOW YyBCTBUTEIBHOCTH YeNlOBEKa K (hU3MUecKOMy H
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKA K MTATOJOTUSM.

JdemMoHcTpauMu

Tabmumer u cxembl: «Kapuorum denoBekay, «MeToabpl M3YUYCHHsS] TCHETUKH YEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IIpakTuyeckasi padora Ne§ «CocTraBieHue U aHAIH3 POJIOCIIOBHON Y.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkACHHE CeNeKIUM U JoMecTukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOIooOpa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3JaHMM COPTOB PACTEHHH U NOpoA KUBOTHbIX. CoOpT, MNopoaa, IITaMM. 3aKOH
TOMOJIOTMUYECKUX PsIOB B HaclleACTBeHHOW m3meHunBoctd H. V. BaBunosa, ero 3HaueHue ais
CEJIEKIIMOHHOM paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJIbHBIM.
Oranbl KOMOMHAIMOHHON cenekuuu. McnbplTaHue mpou3BoauTesel mo noromctBy. Ot6op mno
TEHOTHITY C ITOMOIIBIO OLIEHKH (DEHOTHIIA TOTOMCTBA U OTOOP MO FEHOTUITY C TOMOIIBIO aHAIN3A
JIHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PanuanvoHHBIR 1
XUMHUYECKMH MyTareHe3 KakK MCTOYHHUK MYyTaluud Yy KyJbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonb30oBaHuE TE€HOMHOTO pPENaKkTUPOBaHMs H MeToAoB pekoMOMHaHTHBIX JIHK mms
MOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rubpunuzanus. ban3kopoicTBEeHHOE
CKpeliBaHue, Wi MHOpuAuHr. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Mcmonb3oBanue rerepozuca B cenekiuu. OtnanéHHas TUOpUIU3AIMSL.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUMU pPACTEHUH U
KUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHue M HU3y4EHHE T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
coxpamenue u ynpasieHue 2eHemudecKUMU pecypcamil CelbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
JICUBOMHBIX 8 YEAX YIYUUEHUS CYUWEeCmBYIOuUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008aHUl, NepedosbiX uoeu u
nepcneKmueHbIX MexHoI02UI.

JleMoOHCTpaL UK

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbl TPOUCXOXKAECHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHHi»,
«3aKOH TOMOJIOTHMYECKHMX PSJOB B HACJIEJACTBEHHONM HM3MEHYUBOCTH», «METOIBl CEIEKIIMN,
«OTtnanénnas rudpuan3anus», «KMytarenes.

JlaGopatopnas paGora Nel9 «/3yueHue COpPTOB KYJIbTYPHBIX pacTeHUNl U IMOPOX
JIOMAIIHUX KUBOTHBIX).
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Jladoparopnasi padora Ne20 «/3ydeHne METOIOB CEICKIIUA PACTEHUN.

IIpakTnyeckas padora Ne9 «lIpuBuBKa pacTeHUI».

Tema 16. BuoTexHOJIOrUsI U CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. Mukpoouonornyeckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTUi. [Ipon3BoAcTBO Oelika, aMMHOKHUCIIOT U BATAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO ITOJIy4E€HHsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKaLINX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass mHkeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PacTCHUM MU >KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comatudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raluIOuIoB B CEINEKLHUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Flcnonvzosarnue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexkoHcTpykuus SIMIIEKIETOK W KJIOHMPOBAaHHE JKUBOTHBIX. MeETOA TpaHCIUIAHTAUH SAEp
KIETOK. Texnonocuu 0300po6nenus, KyJIbMmueUpOBaHusi U MUKPOKIOHAIbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanusmos. JlocTrkeHuss U NEpCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTMYECKHME M OITHYECKHE NpoOJieMbl TI'€HHOMU
WHXCHEPUU.

Menununckue 6uorexnosoruu. [loctrenoMmuas mudposas menunuaa. I1LP-nmuarnocTtuka.
MeTaboIOMHBIN aHaTTN3, TEHOIEHTPUYECKUI aHaIi3 IPOTEOMa YEIOBEKa /ISl OLEHKH COCTOSHHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKMX TEXHOJOIHH,
CO3/1aHUSl KOMIUIEKCHBIX TKaHEH COYeTaHWEeM TEXHOJOTHH TpEXMEPHOro OWONPHUHTUHIA H
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OoOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISpPHBIX MeXaHu3MoOB (yHkimonupoBanus PHK-
COJIepKAalX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKa U KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl:  «/crnonb3oBaHWE  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUSI».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeICTABIEeHN B 0HOJIOTHH

OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKu3Hb
U Hay4Has nestenbHocTh Y. [lapBuHa.

JBukyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHHS OPraHU3MOB, HAaclleJICTBEHHAasT H3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBAaHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopuu 3somonuu (CTI). HeliTpanbHast TeopHst BOIIOLUH.
CoBpeMeHHas IBOJIIOIMOHHAsT Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA.

JleMoOHCTpan U
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[Toptpetsl: Apucrorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cent-Unep, XK. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusMm (opMUpOBaHHS MPHCIIOCOONCHUI Yy PpacTeHUd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «I[lopoabl JOMANIHUX KUBOTHBIXY», «Cxema 00pa3oBaHUs HOBBIX
BuJoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMXKYLIUMX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUUYECKON TEOpUU IBOITIOLIUNY.

Tema 2. MuUKpO3BOJIIOIHS U €€ pe3yJibTaThl

[Tonmymsiuust Kak 3JaeMEeHTapHas eAuHuLa 3BoolMU. COBpEMEHHBIE METOJbl OLEHKU
TeHETUYECKOT0 pa3Hoo0pa3us  CTPYKTYphI monyJssiuii. Mi3menenne reHodoH1a monyssiiuy Kak
3JIeMEHTAapHOE HBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapmu, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIUME CHIIBI) JBOJIONMH. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. J[pelih TeHOB — cilydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMulIouHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u marvix nonyasyusx. Murpanuu. W3onsamus  MOMyISIAR:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudyeckas (penpoayKTUBHAS).

EctectBeHHbIl 0TOOp — HampaBistomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMAILHOTO MOBEJCHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHUE
MPUCTIOCOOICHU y opraHu3MoB. ApomMopdo3bl U uanoaaanTanuu. [IpuMepsl nprucnocodieHui
y OpraHusMoB: Mopdosorndyeckue, Qu3MOIOruYeckre, OUOXUMHUYECKUE, IOBEJCHUYECKUE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onsauuss — ximroueBoil ¢akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATpUUEcKoe (PKOJIOTMUYECKOE), «MIHOBEHHOE»
(monummonan3anus, rudpuanzanus). JJuTenbHOCTh SBONIOIIMOHHBIX POIIECCOB.

Mexanusmsbl HopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIONIMOHHON OHoOjOorMM B pa3paboTKe HAayyHBIX METOJOB COXPAaHEHUS
61opazHooOpazus. MUKPOIBOMIONUSA M KO3BOJIOLHMS MapasUTOB M UX XO035€B. MeXaHU3Mbl
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTbY, «[loMyssAIOHHas CTPYKTypa BUIA»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIOIHN,
«OKoyornyeckas M30JSLMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpadudeckas H30IALUSL
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1aypcKoit», «[lomyssiroHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «naycTpuanbHbId MEJIAaHU3M, «KuBbie HCKOMaeMBbIE,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexparomas oOKpacka >KUBOTHBIX»,
«Puznonoruueckue agantanun», «I[Ipucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHukm», «CTpykTypa BHIa B mnpupone», «CrocoObl
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BunooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHUECKOE BHI000pa3oBaHMe BHIOB CHHUI, «llomuruionasl pactenmii», «KamycTHo-
peneUYHbIN THOPHIY.

Ob6opynoBanue: repdapuu pacTeHH, KOJUIEKIIMA HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI ¥ 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00pPa30BaBLIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora Nel «BrisiBIeHHE U3MEHYMBOCTU y 0COOEH OHOIO BUIAY.

JlabopaTopnass padora Ne2 «lIpucnocoOiieHnuss OpraHu3MOB U HUX OTHOCUTENIbHAS
1eJ1eCO00Pa3HOCTHY.

Jladoparopnasi padora Ne3 «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/ionusi M e€ pe3yJbTaThl

MeTtopl u3yueHus: MakposBoitoluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIIOLMH.
[Tepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbl OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odmactu 3emiu. BUIbI-9)HIEMUKN U PETUKTHI.

OMOpHOTIOTHYECKUE U CPAaBHHUTEIBHO-MOP(OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
['eHeTHueCcKrEe MEXaHU3Mbl SBOJIIOLMM OHTOI€HE3a M IOSBJIEHUS 3BOJIOLMOHHBIX HOBLIECTB.
['omonoruyHble U aHaJOIMYHbIE OpraHbl. PyTMMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTH4YEeCKHME METOJAbl M3YyUEHHUS  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOEHUSI (PUIIOTEHETHUECKUX JEPEBLEB.

XpPOMOCOMHBIE MYTalLlUU U HBOJIFOLMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (mpaBwiia) dBONMOUMU. [lpunyun  cmeHvl  QyHKYuULl.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupl u cxembl: «PUIOreHETUYECKUH PSIT JIOMAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emimny, «/peid koHTUHEHTOB», «PemukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3sBUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YellOBEKa M LIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDHKA HMCKOMAeMBIX OCTaTKOB OpPTraHWU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PyIMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KU3HU HA 3emJie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['Mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE ATarnbl HeopraHuueckoi »Bostonuu. [Inanerapuas (reosorudyeckas) 3BOJIOLHUS.
XuMHUEcKasi HBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoarepBarHas
runore3a A. W. Omnapuna, rumote3a nepBuyHoro OynboHa Jkx. XomjaeiiHa, reHeTuyeckas
runoteza I'. Ménnepa. Pubosumser (T. Yek) m rumoreza «vupa PHK» V. T'mnbGepra.
dopmupoBaHue MeEMOpPaH U BOZHUKHOBEHHUE MPOTOKIIETKH.
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Uctopus 3emsmm u wmeroabl €€ u3ydeHus. lVckomaemble OpraHMYECKHME OCTATKH.
l'eoxpononoruss u e€ wMeroasl. OTHOCUTENbHass ¥ a0CONIOTHAS  T'E€OXPOHOJIOTHA.
['eoxpoHonornyeckas mkana: 30Hbl, 3pbl, IEPUOBL, FTOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Bostouny. [losiBneHne W 3BOJIFOLMS NEPBBIX KIETOK.
Oponronusi Meraboiu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM KakK aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOLUHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IporcxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIONHMU BhICIIUX pacTeHuid. OCHOBHBIE apoMop(hO3bl PaCTCHUH.
Beixon pacrenuii Ha cymy. llosBiaeHue CHOpPOBBIX pPAacTEHUN UM 3aBOCBAHUE HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. I[lepBble XOpI0BbIE
KUBOTHBIC. JKH3HL B BOJE. DBOIOIMS TTO3BOHOYHBIX. [IponcxoxaeHne aMmpuONi U PEeTTUIIHIA.
[Tpoucxoxaenue miekonurawmux U ntull. [lpuHnun xiarodeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MEepUoAaM: apxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaifHO30#. OOmas xapakTepUCTUKA KJIMMara W TEOJIOTMYECKHUX IporeccoB. [losBieHune u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUUYECKHE KPU3UCHI mpouuioro. [lpuuuHbl U ciaeacTBus
MacCOBBIX BbIMUpaHUi. COBPEMEHHBIH IKOJOTHUECKUN KpH3HC, ero ocodeHHocTH. [Ipodiema
coxpaHeHHsI OMopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTemMa opraHudeckoro mupa. [IpuHIUIBI KIaccUPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Hoptpetsr: @. Pean, JI. Cnannanuaunu, JI. Ilactep, . . Meunukos, A. . Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuipl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lacTepa mo usyueHuro
camo3apoxxeHus: xu3Hm», «Cxema omnbita C. Musmepa, I'. FOpu», «OTansl HeopraHMuecKoin
sBoNOLIMNY, «['eoxpoHosmornueckas mkana», «HauanbHble 3Tanbl OPraHUYECKOW 3BOJTIOLIMN,
«Cxema o0Opa3zoBaHusi JYyKapuoT MNyTéM cuMmOuoreHesa», «Cucrema >KMBOW MPHUPOIBIY,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «Punnodute», «OIHOKIETOYHBIC
BOJIOpOCIINY, «MHOTOKJIETOUHBIE BoOAOpocany, «Mxu», «llanmopotHukm», «l'o1oceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS JKMUBOTHOIO MHUpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctaeie», «Ilnockue uepBu»,
«YnenucroHorue, «PBI10BIY, «3eMHOBOJHBIEY, «IIpecMmpIkaromuecs», «lIture,
«Munekonmratrone», «Pa3BuTme KM3HM B apXeWckoul adpey», «Pa3BuTme IKHM3HHM B
MPOTEPO3OMCKON 3pe», «Pa3BuUTHE KU3HU B TAJCO30MCKOM 3pey», «Pa3BuTHE KU3HU B
Me3030MCcKON 3pe», «Pa3BuTue KU3HM B KailHO30iickoM »spey», «CoBpeMeHHas cucTema
OpPraHUYECKOI0 MUPAy.

OGopynoBanue: TepOapul PaCTEHW pPa3IUYHBIX OTMEJOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJLIIOCKOB, KOJJIEKIIMM HWIJIOKOXKHX, CKEJEThI
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MTO3BOHOYHBIX JKMBOTHBIX, 4ydyeia NTUIL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOITAeMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Jladboparopnasi padora Ned «l3yyeHue v omucaHue HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass padora Nel «l3yyeHne OCOOCHHOCTEH CTPOCHHUS PACTCHHM pPa3HBIX
OTZIETIOBY.

IIpakTnyeckass padora Ne2 «3ydeHne o0COOEHHOCTEH CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxo:kaeHue yejJ0BeKa — AHTPONOreHe3

Pa3paensl 1 3anaun aHTpOnoJoruu. MeToasl aHTPOIIOIOTUH.

CraHOB/IEHHE TIPEACTABICHUI O MPOUCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTtBO  4yenoBeka € KMBOTHbIMU. (CHcTeMaTHyeckoe IIOJIOKEHUE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(]OIOrHUecKHe,
sMOpuonornyeckne, (U3NOIOTr0-OMOXUMUYECKHE, TOoBeAeHYeckne. OTIWYHsS YeloBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3ra ¥ BTOPOM CUTHAIbHOW CHUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEBIE.
CooTHoleHrne ONOIOTUIECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIC CTaIuH aHTpOMNoOreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTHBI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPaIONUTEKUA —
JBYHOTHE Npeaku Jiroae. UenoBek ymenbli, NepBble U3rOTOBICHUS opyauil Tpyaa. YUenosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIoAeH 3a mpenensl Adpuku. YenoBek rennenbOeprckuii —
001K TPeOK HEeaHACPTaIbCKOrO YEJIOBEKa U YEJIOBEKa pa3yMHOT0. YeloBeK HeaH1epTalbCKUn
KaK BUJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHbIH COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najseoreHOMHUKa.

OBOJIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBIN 0TOOp B MOMyNALMSIX YEIOBEKa.
MyranunonHsli npouecc u nonuMopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus 1
«3¢ ekt ocHOBATENS» B MOMYJISILIUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeougHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uMaTCKO-aMepuKaHckas). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. ExauHcTBO yenoBedweckux pac. Hayunas
HECOCTOSITENILHOCTh  pacu3Ma.  [IpHCIOCOOIEHHOCTh  4YelnoBeKa K  Pa3HbIM  YCIOBUSM
OKpyKaromiel cpensl. BausHue reorpaduueckoit cpeasl M apeiida reHoB Ha MOP(ONOTHI0 U
(U3HOJIOTHIO YeIOBEKa.

MexaucuurniauHapable  MeToAbl B (usnueckor  (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIIOJIOTMSIT M TMAJCOAHTPOIIOJIOTHSl  YEJIOBEUYECKUX  MOMYJIALHUM.
buocoumaneHple  uccieqOBaHMS ~— NPUPOABI  yesloBeka.  VMccimenoBaHMe — KO3BOJIIOLUU
OMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JleMoOHCTpaL UK

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ ONOBHOW MO3T  YEIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeleT 4eloBeKa U CKeNeT IIMMIaH3e», «PyaumeHThl u
aTaBU3MbI», «J[BIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOIUOHHOE JPEBO UEJIOBEKaY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek mpaMoxoasauuing, «JleHUCOBCKUM YeI0BEK»
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«Heannepranbupl», «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIONUNA YEIOBEKaY,
«Pacpl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEAMETOB MaTepUAIbHON KYJIbTYphl MPEIKOB
qyenoBeka, penponayknuu (dotorpadun) KapTUH C MHQOJOTHYCCKUMH W OHOJICHCKUMU
CIO)KETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOIOK UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yepera 4YelOBeKa M Yeperna IIMMIIaH3€, MOJIEb KUCTH 4eJIOBEeKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCa IIPEIKOB YEJIOBEKA.

JlaGopatopnas paGora Ne5 «/3yueHne OCOOCHHOCTEH CTPOCHHSI CKeJeTa YeJOBEKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM).

IpakTnyeckas padora Ne3 «3yyeHre 3K0JIOTMYECKUX afanTallil 4eJIOBEKay.

Tema 6. OJkojgorusi — Hayka O B3aMMOOTHOLIEHHSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBbIX CHCTEM € OKPY Kalolleil cpeaoi

3apoxaeHue W pa3BUTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tenciau, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsizb
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonbl skonoruu. [loneBbie HaOmOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOJHBIE U
naboparopHbeie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMU,
PErHOHANIBHBIN U TN100ATBHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUN MJIs 4YeloBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBS3€H 4eJIOBEUeCTBA C MNpuponod. POpMHUpPOBAHHE DSKOJOTUYECKOW KYJIbTYypbl M
3KOJIOTMYECKOW IPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpannmn

[Moptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Paznensl sKoaorun», «MeTtoasl skoaoruuy, «Cxema MOHHUTOPHHTA
OKPYXKAaroIlEeH Cpeb».

JlaGopaTopHnasi pa6ota Ne6 «/3yueHue MeTO0B SKOJIOTHICCKUX MUCCIICIOBAHUI.

Tema 7. Opranusmsl U cpefa 00UTaAHUSA

Oxonorudyeckue (GaKTOpbl W 3aKOHOMEpHOCTH UX jaedctBuda. Kiaccudukanus
DKOJIOTMUECKUX  (PaKTOpOB:  abMOTHYECKHE, OHOTHYEeCKHe, aHTpormoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHcTBUS dKosornyeckux (axtopos. [Ipasmino munumyma (K. Ilnpenrens, FO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOUOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii paxrop. JleiicTBre pa3sHBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. ODKOJOTMYECKHE TPYNMbl PACTEHUW U JKUBOTHBIX IO
OTHOIIECHHUIO K cBeTy. CUTHaNbHAs pojib cBeTa. DOTONEepHoIu3M.

Temmneparypa kak sKkojoruyeckuii (akrtop. [leficTBue TemrepaTypbl Ha OpPTaHU3MBI.
[ToliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTs kak skonorumdeckuii dakrop. [IpucnocobneHus pacTeHuid K MOAIEPKAHUIO
BogHOrOo Oanmanca. Kmaccudukanus pacTteHudd 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenpl oOUTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IMMOYBEHHAs, TIyOWHHAas
MOJMOYBEHHAs, BHYTPHOpPraHW3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putmbl. BHenmaue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUH JKU3HH.
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JKuznennbie ¢opmbl opranu3mMoB. [lonsitue o xuzHeHHou (opme. KuzHeHHBIE POpPMBI
pacTeHUM: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJETHHUE TpaBbl, OJHOJETHUE TPaBHI.
Kuznenuole (GOpMBbI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckue  Qaktopel. Buumbpl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYpPEHLHS,
XUIIHAYECTBO, cUMOMO03 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyaln3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJeOHM4ecTBO). Herpoduueckne  B3amMoaelcTBHS — (TONMUYECKHE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJICHCTBUU JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpauMu

Tabmuubl 1 cxembl: «JKosnornyeckue (Gpakropb», «CBETOBOW CIEKTPY», «IKOJOTHUECKUE
TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XO0JIO0IHOKPOBHbBIE
KUBOTHBIE», «DHU3NOJIIOTUYECKUE aJanTallK >XKUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonoruyeckue put™mey, «KusneHusie Gopmbl pacteHuit», « KuzneHHbie POPMBbI JKUBOTHBIXY,
«2KocHuCcTeMa IIUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jjiecay», «llemu nutanus»,
«XuiHuvectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: Tepbapuu pacTeHU U SKUBOTHBIX, HPUCIIOCOOJIEHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHusi, repOapuM U KOJUIEKIMHU TEIJIOJIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOMYUBBIX
pacTeHuid, uydeia MNTUIl W 3Beped, repOapuul pACTEHUU, OTHOCSIIUXCS K TUTpoPUTaM,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHs] MAHHBIX TPYII, KOJJIEKIHH >KUBOTHBIX,
OOHMTAOIIMX B Pa3HBIX Cpelax, repOapuu W KOJUIEKIIMU PACTEHHH M KMBOTHBIX, 00JIaal0NINX
yepTaMu IPUCIIOCOONIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUI JKHU3HM, repbapuu u
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJIEKIHH >KMBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICUCTBUSAX.

Jladoparopnasi padora Ne/ «BrisgBieHue MPUCTIOCOOTICHUN OPraHU3MOB K BIHSHHIO
CBETa».

JlabopaTopnasi padora Ne8 «BrisBreHue MpUCIOCOOJICHUI OPraHU3MOB K BIUSHUIO
TEMIIEpaTyphbI».

JlaGopaTopnasi padora Ne9 «AHaTOMHUYECKHEe OCOOCHHOCTH PAaCTEHUH U3 Pa3HBIX MECT
oOUTaHUM».

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKONOTHYECKHe XapaKTepUCTUKK momynsuuu. [lomynsnus kak Ouonoruyeckasl cCUCTeMa.
Pons HeomHOpomHOCTH Cpenbl, (U3HUECKUX OapbepoB U OCOOCHHOCTEM OHOJOTUM BHUIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Monysauuid. OCHOBHbIE MOKA3aTeNN MOMYJISIINN:
YHUCJIEHHOCTDh, IUIOTHOCTh, BO3pAacTHasi M I0JOBas CTPYKTypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALHSL.

Okosnoruyeckas CTpykTypa mnomynsuud. OneHka YuciIeHHOCTH mnomyisinuu. [[uHamuka
HOMYJSIMK U €€ perynauus. buornueckuil moTeHMan nonyisiuuu. MoaenupoBaHie TUHAMUKH
nonynsiuuu. Kpussle pocra uyucinenHoctu nonyisiuud. Kpusbsie BbbDkuBaHus. Perymsius
YUCIEHHOCTH TOMYISALUNA: POJh (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu BuaoB (r- u K-crparerun).

[TonsitTue 00 »oKoyorMYeckoi HuUmIe BUAa. MecTtooOutanue. MHOroMepHass MOCIHb
skosornyeckord HumM Jx.M. Xartuuncona. Pasmepsl skonornyeckoit Humu. [loreHumansHas u
peann30oBaHHAas HUILIU.
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Bug xak cucrema mnomysisuuii. Apeansl BUAOB. BuIbl M MX JKMU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MUTpalMil >KUBOTHBIX. buojmoruueckue WHBa3UU
YYy>KEPOJIHBIX BUOB.

JdemoHcTpauMu

[Toptpert: Ix. . XaTuynHCOH.

Tabmuiel 1 cXeMbI: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyIsSuny, «lIpoctpancTBenHas
CTPYKTypa mnonyisauuu», «Bo3pacTHble mnupamMuibsl HOOMyJsuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Mognens skonornuyeckord Humu Jx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUIEKIIUN KHBOTHBIX.

JlaGopaTopnas pa6ora NelO «[IpucnocobneHust ceMsiH pacTeHUI K paCCEICHUION.

Tema 9. Dko0rusi cO00IIECTB. DKOJOrNYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OuoLeHo3e.

OxocuctemMa Kak OTKpeiTas cucrema (A. JIk. Tencnam). DyHKUIHOHAIBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue 00k 3KocucTeM. [1oUBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBoport BemiecTB 1 MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKA3aTEJHN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHYECKUEe TUPAMUIBI
qricesn, OMoOMacchl U SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE W BTOPUYHBIE CYKIIECCMU U HX
IPUYMHBL. AHTPONOreHHblEe BO3JCHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCmeEMbl 03€p U peK. IDKocUcmembl Mopeli U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenell, nyCmvlHb.

AHTpPOTIOTEHHBIE  IKOCUCTEMBI. ATrpodkocucTemMa. ArporeHo3. Paznuums  mexmy
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. I'oponckas ¢opa u dayHa.
CuHaHTponu3anus ropoJckod (¢ayHbl. buosornueckoe M  XO3AHCTBEHHOE 3Hau€HUE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUI  OpraHU3MOB B
KOcUCTeMax. Ponb Kkackaonozo sghgexkma u 6uo08-30udpuxkamopos (Kiouegulx 6udos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BELIECTB MEXAY CMEXKHBIMU
ADKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYISUUA H SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBU.

Mexanusmbl  8030elicmeus  3aepA3HEHUNl  PA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooI0oTus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmune! u cxeMmbl: «CTpyKTypa OMOLIEHO03a», « DKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIECay,
«JKocucteMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectTB B 2JkocucteMey», «llemu muTaHus (macTOWIMHAs, JETPUTHAs)»,
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«OKoyornyecKas mupaMujia ynucemn», « IKoJoruueckas nupaMmuaa Ouomacchbly, «IKOJIOrnyecKas
nupamuaa sHeprumy», «OOpasoBanme Ooiora», «llepBuuHas cykieccus», «BoccTaHOBIEHHE
Jeca Toclie TMmoxapa», «JKocucTeMa o03epay, «ArpoueHos», «KpyroBopoT BemIECTB U MOTOK
SHEPruM B arporieHo3en, «[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuy pacTeHUN, KOJUIEKIIMM HACEKOMBIX, uydesa MTUIl U 3BEpei,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora Ned «3ydyeHue u onvcanue ypoo3IKOCHUCTEMB.

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas 00ojg0ouka 3eMiM, TJie CYIIECTBYET WM CYIIECTBOBala
KW3Hb. PazBuTHe npencrasienuii o onocdepe B Tpynax . 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocras. JKupoe BeniectBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH cyiecTBoBaHus Ouocheprr. OcodeHHOCTH OMochepsl Kak TraodanbHON
sKkocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiecTB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTh siBneHuil B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYHJpa, XBOWHBIE
jeca, CMEUIaHHbIE W IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CAaBaHHBI, ITYCTHIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOPBs. KiMmar, pacTUTENbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKUUS SKHBBIX CHCTEM, OIEHKAa HX PECYpPCHOrO TMOTEHIHala u
OrocepHbIX PYHKITHIA.

JleMoOHCTpaL U

[Toptpetsr: B. . Bepnaackuit, 3. 3rocc.

Tabmunet u cxemsl: «I['eocheps 3emnny», «KpyroBopot azora B mpupoje», «Kpyrosopor
yriaepojaa B mpupojae», «Kpyrosoport kucinopona B mpupoe», «KpyroBopoTt BOJBI B IPUPOICH,
«OcHOBHBIC OWoOMBI cymm», «Kmumatudeckue mosica 3emm», «TyHmpa», «Taiiray,
«Cwmemannbiii - necy, «llupokonuctBenusli nec», «Crtemb», «CaBanHa», «[lycThIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu pacTeHU pa3HBIX OMOMOB, KOJUICKITUU YKUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaouias cpeaa

DKonoruyeckrue KpU3WChl M WX TpUYUHBL. Bo3neiictBue uenoBeka Ha Ouocdepy.
3arpsizHeHue BoO3MymHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3sHeHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenne moussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KimMmara.

AHTpOIIOTEHHOE  BO3JEHMCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMITBI OXPAaHbI MPUPOABI. KpacHble KHUTH.
Oco06o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKHu.

OCHOBHBIC TIPUHIIAITEI YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA W MPHUPOJBI. ParroHnaibHOe
NPUPOJIONIONIB30BAHUE M COXpaHEHHe Ouosoruueckoro pasHooOpazus 3emin. OOmme
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSITHBIE ITOCIIE/ICTBUSI.

Pa3BuTHEe METOJIOB MOHHUTOPWHTA PAa3BUTHS OIACHBIX TEXHOT'CHHBIX TPOICCCOB.
Cucmemnvle uccnedoganuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00OCMYn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu IKOCUcmem u cnocobos 6opvobl ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHvix 5KOCUCTIEM.

JleMoOHCTpan U
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Tabmumpl W cxeMmbl: <«3arps3HeHue arMochepbl», «3arps3HEHHE TUIPOCHEpPHI»,
«3arpsisHeHne  TouBBl», «llapHuKOBBIA 3 dexT», «Ocobo oxpaHseMble NPUPOTHBIC
TeppUTOpUN», «MOJENN YIPaBIsieMOro MUPa.

OGopynoBanue: Qororpaguu  OXpaHSEMbIX pPACTEHUH U JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIC U TPEIMETHDIC.

B cTpyKkType NTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTPaMMbl MO OUOJOTHH BBIIEICHBI
CIIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OO0YYaroIIMMMCS  POCCHUHMCKOW  Ipa)KAaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIIPENEICHHUIO,
Hanuyue momueayuyu K OOyUeHUIO OWOJIOTUM, yeleHanpaeiennoe paszeumiue BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUNA Pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMHU  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb ETH U CTPOUTH KU3HEHHBIE MJIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JAOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHUS BHYTPEHHEW MO3ULMHU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpyJda M CTaplIeMy MOKOJEHHUIO, B3aHMHOIO
YBaXXEHUsA, OEpeKHOr0  OTHOMICHMs] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTro npeamera «bromorus» MOMKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYarOUIMXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEN
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIecTBa,
pacHIMpEeHHe KU3HEHHOI'O ONBITA U OIbITa JACSITENIBHOCTH B MPOLECCE PeaTu3ali OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c()OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIUU  OOYYaroIIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOr0 00IIeCTBa;
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OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOsA3aHHOCTEH, yBakeHHE 3aKOHA U
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUHU YUICOHBIX MPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENILHBIX 33/1a4, BBEITIOJTHECHUH OMOJIOTHYSCKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U O0BSICHSATH €€,

YMEHHE YYUTHIBATh B  CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBYS JIIOJCH ¢ pa3sHBIMU YOSXKICHUSAMHU, KYJbTYPHBIMHA [IEHHOCTSMU U COIUATBHBIM
MIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TPOIECCE COBMECTHOIO BBINOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAKIAHCKON UIEHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53bIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIUI0 M MAMATHUKAM IPUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICEHUE W Pa3BUTHE
OHMoJ0TUY, MOHUMAaHK 3HAYEeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/bI, B )KU3HH YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOT0 MIOBEICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIUI0 U MPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMUTENSM, CO3JaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3¢TeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

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

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPbI 3J0POBbSI H
3MOIMOHAJIBLHOIO 0JIATONOJIYYHS:

MOHMMAaHUE U pealn3alus 3J0pOoBOro U 0e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryisipHas (QuU3MYECKas aKTHUBHOCTH), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;
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MOHMMAaHWE IEHHOCTH TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHNUS B CUTYallUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJEH;

OCO3HAHHME MOCJIEICTBUA W HENPUATHS BPEIHBIX NPUBBIYCK (YIOTPEOICHUS aAIKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTMBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOM HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBAaTh, IUIAHUPOBATb U CaMOCTOSITENIBHO  BBIIOJHATH — TaKylO
JIEATEIbHOCTb;

UHTEpEC K pa3iuyHbiM chepam mpodeccHoHaNbHON AEATeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPA30BAaHHMIO HAa MPOTSHKEHUU BCEH
JKU3HH;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

9KOJIOTMYECKHU 1[€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIIECTBOBAaHU;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOpETEHHE OMNBITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYKArOLIEH Cpeibl;

OCO3HaHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYECKUX MPOo0JIeM U IyTel UX peleHUS;

CIIOCOOHOCTh UCHOJIb30BaTh MpUOOpETacMble MPU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuu MpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHPOAOINOIB30BaHUEM (COOII0/IeHNE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpY’Karolled NpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPeANpPUHIMAEMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTUYECKOTO MBIIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OINbITA
JESTEIbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOIO Ha JMAJOre KYIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUIECHCTBOBAHUE S3bIKOBOM M UNTATENICKON KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIIJICHHUS, CO3JaHUHU LIEJIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MUpE Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pereHuH npoOaeM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTUMHU JUIsI COBPEMEHHOW LMBMIIM3AIMM: OOECIIeYeHHUs
HOBOT'O YPOBHS pa3BUTHs MEIAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, palliOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;



30

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKHUX 3HAHWH B LIENSIX HOBBIMICHUS 00Iei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAJIHHOMN
IpaMOTHOCTH 00y4Jarouuxcs, opMUPYEMO IPU U3yUEHUN OUOJIOTHH;

IIOHUMAHUE CYIIHOCTH METOJOB IIO3HAHHUs, MCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCHOJIb30BaTh IOJydaeMble 3HAHMS JJI aHalIW3a M OOBACHEHMs SBJICHUH
OKpY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMeHHUe jenarb 0OOCHOBaHHBIE
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl peIleHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IPOCKTHYIO U
HCCIIEN0BATENIBCKYIO IESITENbHOCTh HHINBUYAIIBHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAaHMHM IO OHMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
HOTPEOHOCTAMU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysbTaTbl OCBOEHHMsI yuyeOHOro mpeamera «buoJOrus» BKIIOUYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYArOMUXCS  MEKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELLECTBO, YHEPrus,
SBJICHHE, IpPOILIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEopusi, UCCIIEOBaHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIEPUMEHT U JPYIHE); YHHUBEpCAIbHbIE
yueOHble JeiCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIHOHAIBLHON I'PAaMOTHOCTH M COLMAIbHON KOMIIETEHIIMH OOy4aroIluxcs;
CHOCOOHOCTh o0yyJarommuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble Y4eOHBbIE JCHCTBUS B IO3HABATEIbHOM U
COLIMAIbHON NPAKTHKE.

B pesynbrare u3yueHuss OWOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHUsA Yy
oOyuaromierocsi 0yayt chopMupoBaHbl MMO3HABaTEIbHbIE YHUBEpCalbHble ydeOHbIE NEHCTBHA,
KOMMYHHMKAaTHBHbIE YHUBEpCaJbHbIE Y4eOHbIE JEWUCTBUS, pEryIsITHUBHbIE YHHBEpCaJIbHbIE
yueOHbIe JeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHero ooIero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIEeHuUs), PacKpbIBaTh CMBICT OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTepHbIE MPU3HAKHU, YCTAaHABINUBATH CBSI3U C APYTUMH MTOHITHUSIMH);

ONpEACIATh LENN JEATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSITHUS Ui OOBbACHEHUs (AKTOB U SIBICHUHA KUBOU
IIPUPOJIBI;
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CTPOUTH JIOTUYECKUE paCCyKICHUS (MHIYKTHUBHBIC, JAECIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

MPUMEHSATh CXEMHO-MOJICIbHBIE CPEACTBA JI MPEJCTABICHUSI CYIIECTBEHHBIX CBSI3€d U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HUCTOUHUKAX;

pa3pabaThiBaTh TUIAH PEHICHHS IPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTePHUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIAJICTh HABBIKAMHU Y4€OHO-HCCIICIOBATEIHCKON M MPOCKTHOM N1EATETbHOCTH, HaBbIKAMHU
paspetneHus mpooseM, CIoCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY TMOUCKY METOJIOB
pelleHus MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B MIO3HAHUS;

UCIIONIb30BaTh PAa3jIMyYHbIE BHUABI ACSITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 U NMPUMCHCHHIO B yYYEOHBIX CHTYalHsIX, B TOM YHUCJIC MPHU
CO3JJaHUU Y4EOHBIX U COIIUATBHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJACTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BaTEIIBHON NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIMIX;

BBISBJISITH MPUYMHHO-CIICJCTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbBIABUTaTh
TUIIOTE3y €€ pEeIIeHMs,, HaXOJUTh apryMEHThl UIsl J0Ka3aTelbCTBA CBOUX YTBEPXKICHH,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHbIE B XOJ€ pEHICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHAINIPABICHHBIM TMOUCK TEPEHOca CPEACTB U CIOCOOOB JEHCTBUS B
PO ECCHOHANIBHYIO CPENY;

yMETh TMEpPEeHOCUTh 3HAaHUS B  T[O3HABAaTEIbHYI0O M  MPAKTUYECKYID  00IacTu
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC WJCH, Mpeararb OPUTHHAIBHBIC TOJIXOJbI M PEIICHUS, CTaBUTh
po0OJIeMbl U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIE PEIICHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TEKCTe yuyeOHOro mocolus,
HayYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UMHTepHeTe), aHAIM3UPOBATh WH(MOPMAILIMIO DPA3NIUYHBIX BUIOB U (GOpM
MPEACTABJICHUS], KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMyIUpOBaTh 3aMpoOChl M TPUMEHSTh pa3IUYHBICE METOIBI MPU TOWUCKE U 0TOOpe
Ouosiormueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

NpHOOpeTaTh OMBIT WCHOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOIB30BAHUSI PA3JIMYHBIX IOMCKOBBIX CUCTEM;
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CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (GOpPMY TMpEACTaBICHUS OWOJIOTHYSCKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIIOJIb30BaTh HAYYHBIN $3bIK B KadeCTBE CpEACTBAa NpH paboTe C OMOJOTHYEeCKOU
uH(pOpMaIMel: MPUMEHITh XUMUYECKUE, (U3MUECKUE U MaTEeMaTHYEeCKHE 3HAKW U CHUMBOJBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPEOOpa3OBHIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HHPOpMAIMH, WHOOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBiaeHHe YHHBEPCAJIbHBIMHA KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAIIUN BO BCEX Cdepax >KM3HU, aKTUBHO Y4acTBOBATh B JAHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJICHHUsSI OTHOCHUTEJIbHO BBINOJHEHUs NpeajaraéMod 3ajladd, Y4YUThIBaTb MHTEpPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacrnio3HaBaTh HEBEpOAIBHBIC CpelcTBa OOIICHHS, MMOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, MPEANOCHIIOK BO3SHUKHOBEHUSI KOH(JIUKTHBIX CUTYallMi, YMETh CMATYaTh KOH(JIUKTHI U
BECTHU [1EPETOBOPBHI;

BIIQJIETh PA3WYHBIMU CcrOcO0aMu OOIIEHUS M B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JIPYTHX JIOACH, MPOSBIIATh YBAXKHUTEIHHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOH (hopme
(GhOopMyIMPOBATh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHas eI TeJbHOCTh:

MOHMMATh W UCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATBHOU pabOTHI TpU
pelieHnr OMOJIOTHYecKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOECHCTBYSI IPU pEUICHUH YIeOHOM 3a/1a4H;

BBHIOMPATh TEMATHUKY U METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 YJieHA KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA IO €€ NOCTUKEHMIO: COCTABIATH IUIAH JCWCTBUM, PACHPEACISATH POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHMBATh HJAEH C MO3ULUU HOBH3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUUECKOE TOBEACHUE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranu3amnus:

WCIIOJTh30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISIBJICHHUS TPOOJIEM M HMX pEIICHHUs B
JKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUI 11EIeBbIe U CMBICIIOBBIE YCTAaHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY’KaIOIINX;
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CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYyITUPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTENIbHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuIMpsATh paMKH Y4€OHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIUU B Pa3HBIX 00JIaCTsIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB IIEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCTIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYAI[H, BBIOOpa BEPHOTO PEIICHHUS,

YMETbh OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

NPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX MPH aHAJTN3E PE3yNIbTAaTOB JAEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

MPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYTroro YeJIOBeKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynabTaThl OCBOSHHS cojepxkaHus ydeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHne nMpopuIbHOTO 00yUeHUs 00yJarOIINXCs
Oouonornr. OHU BKJIIOYAIOT: crenuduueckue sl OMOJIOTMH HAydHble 3HAHUSA, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHHUIO, HMHTEPHpPETAlMd U TPeoOpa3oBaHUI0 3HAHHM, BHJBI
JESTENIbHOCTH O TONYyYEHUIO HOBBIX 3HAHUN W HMX NMPUMEHEHHIO B PA3NIUYHBIX Y4E€OHBIX, a
TaK)K€ B PEATbHBIX JKM3HEHHBIX CUTyanusax. [IpeamMeTHbIe pe3ybTaThl MPeICTaBICHbI 110 ToaaM
W3y4YCHUSI.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buomorus» B 10 Kknacce
JIOJIKHBI OTpaXaTh:

c(hOopMUPOBAHHOCTH 3HAHUIN O MECTE M POJIM OMOJIOTHH B CUCTEME €CTeCTBEHHBIX HAyK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B TMO3HAHWU 3aKOHOB MPUPOABI U
pelIeHrur IpodiieM PallMOHAIBHOTO IPUPOIOTIONH30BAHMS, O BKIIAJE POCCUUCKUX U 3apYyOEIKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUU;

BIIQJICHUE CUCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpPas BKIIOYAET: OCHOBOIOJIAraIOIINe
OMOJIOTMYECKHUE TEPMUHBI M TOHATHUS (KU3Hb, KIJIETKA, OpPraHu3M, METa0oJHM3M, TOMEOCTa3,
CaMOPETYJISILMS, CAMOBOCIIPOU3BEECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornueckne Tteopun (kierounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMoOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJEHUs, PACUIEIUICHHS], YUCTOTHI raMeT, He3aBUCUMOTr0 HaclienoBanus I'. Mennens,



34

TOMOJIOTUYECKHX PSAJOB B HacleAcTBeHHOW wu3MeHunBoctu H. . BaBwiioBa), mpuHIHIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METO/JaMHU HAY4YHOTO IO3HAHUS, UCIOJIb3YEMbIX B OHOJIOTMYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHHe, Ha0Ir01eHUE, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHM3MOB, B TOM uuCle OakTepui, rpuOOB, pacTeHUH,
KHUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHMM, )KUBOTHBIX, YEJIOBEKA,
IPOIIECCOB KU3HEACSTEIBHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHWH, J>XKUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpOoPHOro TUIOB MUTAHMS, GOTOCHMHTE3a U XEMOCHHTE3A,
MHTO33a, MeH03a, TaMeToreHe3a, YMOPHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PAa3MHOKCHHUS,
MHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOI€HE3a), B3aWMOJAEWUCTBUS T'€HOB, IE€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HBIX TKaHEH M MX (DYHKIUSIMHU, MEXKITY OPraHAMU U CHCTEMaMHU OPTaHOB Y
paCTCHMIA, >KMBOTHBIX W 4YEJIIOBEKA W WX (QYHKIUSAMH, MEXKIy CHCTEMaMH OPTaHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMH KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKJIOB OPraHMW3MOB, JTalaMd HMOPUOHAILHOTO pAa3BUTHS, TEHOTUIIOM U  (PEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMCHHE BBISIBIISITH OTJIUYHUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHHM,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTHYECKYIO TEPMUHOIOTHIO U
CHMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pemaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE M IpaKTHUeCKHe padoThl, coOII0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 11eb UCCIeI0BaHuUs, aHATTU3UPOBATh MOJIYYEHHBIE PE3YIbTATHI U JIENIaTh BBIBOIBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHEe, MMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIEC PE3yNbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE acCIMeKThl COBPEMEHHBIX WCCIEI0BaHUN B o01acTu
OWoNornu W MenWIUHBI (KJIOHMPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIlpaBICHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHambHON 1EATEIbHOCTH B
obnactu OMOJNIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHHAPUH, CEIbCKOTO XO35SHCTBA, MHUIIEBON
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJODKEHHE OHOJOTMYECKOT0 00pa3oBaHUs B
OpraHu3alMsIX CPEAHEr0 NPOPECCHOHATBHOIO U BBICIIET0 00pa3oBaHusl.

[IpenmerHble pe3ynabTaThl OCBOEGHHUs yueOHoro mnpeamera «buonorus» B 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
MPUPOJBI U PEUICHUH DKOJIOTHUYECKUX MPOOJIEM YeTIOBEUeCTBa, a TaKXKE B PEIICHUU BOIIPOCOB
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paloHaIbHOTO MPHUPOJONOIb30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupoze, oOIIeCTBY, YENOBEKY, O BKJIAaJ€ POCCHMCKHX M 3apyOeXHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOM OMOJIOTMYECKHX 3HAHUM, KOTOpas BKJIIOYACT ONpPEICNICHHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATUH (BUI,
sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBomronronHas Teopus Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CeepuoBa — 0 myTsSX U HalpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunote3a «vupa PHK» V. I'mnbepra);

YMEHHUE BIAJETh OCHOBHBIMH METOJAaMHM HAy4YyHOTO IIO3HAHMSA, HCIONb3yEeMBbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHUS M OLICHKH aHTPONOTEeHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIETro, MABIDKYIIETO W  Pa3phIBAIOMIETO €CTECTBEHHOTO OTOOpa,
AJJTOMIATPUIECKOTO M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJ ABOJIIOLUU
Ha reHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpPaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aHMMOCBA3M MEXAY IPOLIECCAMU SBOJIIOLMM, JABMKYILIUMU
CHWJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpPraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUIOB
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE aPIyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPy,
B3alMOCBS3M OpPraHM3MOB M Cpeibl OOUTaHUS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIUMOCTU
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
4eJI0BEYECTBA;

YMEHHE pemaTh OWOJIOTUYECKHE 3a/a4d, BBISBISATH TPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXIy HCCIEAYEMBIMH OWOJIOTUYECKUMH TPOIECCaMH | SIBICHHUSIMH, JENaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH TIOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBIMIOJHATH JTAOOPAaTOpHBIE U TpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, TPOBEPATh HMX OSKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
dbopMynupys 1eb UCCIe0BaHNUs, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTATHI U JeNIaTh BHIBOIBI;

YMEHHUE y4acTBOBaTh B yueOHO-HCCIeNoBaTeIbCKONH padoTe 1Mo OMOJIOTHH, PKOJIOTHU U
MeIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO IMPEICTABISATH
MIOJTy9YCHHBIC PE3YIIbTaThl HA YICHUYECKAX KOH(DEPEHIHUIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUH O MPOUCXOXKIACHUU JKU3HHU, 4YeNOBEKa U
YeJOBEYECKUX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX MNPEeAOTBPALICHUS ITI0OATbHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIISTh OCO3HAHHBIN BBIOOp Oyaymiel npodecCHOHaIbHON AesITENbHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, TPHPOJONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO34WCTBa, MHUILEBOM HPOMBIIIICHHOCTH, YIIyOJsATh
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MO3HABATEIIbHBI HMHTEPEC, HANpaBJICHHBIH HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccuu W TPOJOHKEHHE OHMOJOTHYeCKOro o0pa3oBaHHMS B OpPraHM3AIMsIX CpPETHETo
po(heCcCHOHANTLHOTO | BBICIIET0 00pa3oBaHUsI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne (undgposBbie)
wn HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KonTpoabubie IIpakTuueckue N
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKvBBIE cCHCTEMBI U X H3YUCHHE
3 buonorus knetku 1 https://content.edsoo.ru/lab/
4 XuMHY€eCKasi OpraHu3anusi KIeTKU 10 2 https://content.edsoo.ru/lab/
5 Ctpoenue u GyHKIMH KIETKU 4 https://content.edsoo.ru/lab/
6 OOMeH BelecTB U MPEBPAICHUE SHEPTUH B KIIETKE 4 https://content.edsoo.ru/lab/
7 Hacnencrennas undopmaus u peanusanus e€ B 9 1
KIIETKE
JKW3HEHHBIHN ITUKIT KIETKU 6 1 https://content.edsoo.ru/lab/
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 3 https://content.edsoo.ru/lab/
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 https://content.edsoo.ru/lab/
11 Tenietiia — Hayka 0 HaCHIEACTBEHHOCTH 1 2 1 https://content.edsoo.ru/lab/
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 2 https://content.edsoo.ru/lab/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 2 https://content.edsoo.ru/lab/
14 I'eneTuka yenoseka 3 1 1
15 Cenekiusi OpraHu3MOB 4 3 https://globallab.ru/ru
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTUS 4 https://globallab.ru/ru
17 PesepBHOE Bpems 1



https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://globallab.ru/ru
https://globallab.ru/ru
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

29




11 KJIACC
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KoanyecTBo yacoB DJIeKTPOHHBIE
No /i HaumeHoBaHue pa3ieioB U TeM Konrponsmmie  Tpakrueckie (uudposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3BOIIOLHs U €€ PE3YNIbTATHI 14 3
MaxkposBoitonus U €€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 3
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 2
DKOJIOTHSA — HayKa O B3aUMOOTHOIIEHHUSX
6 OpPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 1
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia oOUTaHus
8 DKONOTHUs BUIOB U MOMYJISIIIHIA
9 DKoJorust coo01EecTB. DKOJIOTHYECKHE 12 1
CHCTEMBI
10 buocdepa — rnmobanbHas sxocucrema 6 1 https://globallab.ru/ru
11 Yenosek U OKpyXkaromas cpeaa https://globallab.ru/ru
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 14



https://globallab.ru/ru
https://globallab.ru/ru
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IMPOBEPAEMBIE HA EI'D ITIO BUOJIOI'MUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

Kon IIpoBepsiemble TPeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsieMoOro OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbI CPeAHero oo1ero
TpeOoBaHus o0pa3oBaHus

CdopmupoBaHHOCTh 3HAHUNW O MECTe U POJM OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pElIeHUN KU3HEHHO BAXKHBIX COIUAIBHO-3TUUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTHYECKUX TPOOJIeM YeTIOBEUeCTBa, a TAKXKe B PELICHUH BOIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIa/I€ POCCUUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruU

Bnanenme cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYyYHOTO
[IO3HAHUS, UCMOJIb3yEeMbIX B OMOJOIMUYECKHX HCCIIEAOBAHUSIX >KUBBIX
O0BEKTOB M JKOCHCTeM (ONUCaHME, W3MEpEeHHEe, IPOBEICHHE
HAOJIOACHNI); CIOCOOAMU BBISIBIICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B MPUPOJIE.

2 YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX 3KCIIEPUMEHTAIbHBIMU
cpeactBamu, (GoOpMyIHMpys 1elb HUCCIEAOBaHUS, aHAJIU3UPOBATh
MOJTyYCHHBIE PE3YJIbTATHI U JIEaTh BBIBOJIBI.

BrlsiBIIeHHE  3aBHCHMOCTH  MEXKIy HCCIEIYeMBIMH BEIHYUHAMH,
00BsICHEHUE TOTYUYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHE BBIBOJIOB C

HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BIajeTh CHUCTEMOW OHOJNOTHYECKMX 3HaHUH, KOTOpas
BKJIFOYAET: OCHOBOIOJAraloIue OWOJOTMYECKUE TEPMHHBI M TOHSTHUS
(>Ku3Hb, KJIE€TKA, TKaHb, OPraH, OpraHu3M, BUJ, TOMYJISIHUS, SKOCUCTEMA,
OuorieHo3, Onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JTUCKPETHOCTh, CaMOpPETyISIKS,
CaMOBOCIIPOU3BEICHUE, HaCJICJICTBEHHOCTb, M3MEHYUBOCTD,
3 SHEPro3aBUCHUMOCTb, POCT U PA3BHUTHE);
Owojorudeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOIO MMMyHHTETa [I.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas
teopust Y. JlapBuHA, CHUHTETHYECKass TEOPHUS HBOJIOLUHU, TEOPUS

antpororene3a Y. JlapBuna; teopusi Ouoreonenoza B.H. Cykauépa;
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yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus M HMPOHCXOMKIACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mOyTIx Hu
HampaBJIeHUsX 3BojroIuH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. Moprana; roMOJIOrMYECKUX PSAJOB B HACJIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; renetmueckoro pasHoBecus JIxk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['ekkens, @. Mrosiepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sK0n0rMueckoil nupamMuabl 4HCed,
O1OMAacChl U SHEPTUH);

runote3bl (koarepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumarb IMOHMCKOBBIC OMOJOrHYEeCKUe 3aJda4l,; BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, nmpougeccamMm M ABJIICHUAMU; OCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTHUIIMYCCKHUE CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA NPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, ITUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OpPraHOB y pACTEHMH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMy YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U (GaKTOpaMu Cpelbl OOUTaHMUS,
IIpoueccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIJIEIATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouocthepsl; CTPOCHUS OPraHoB U CHUCTEM OPTraHOB PACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIHPHOCTH, TIPOTEKAIOIITUX
B OpraHuU3Max pAacTCHHWH, >KMUBOTHBIX W YETOBEKA; OMOJOTHYECKHX

mporeccoB: oOMeHa BemiecTB  (MeTabomus3Mm), uWHPOpMAIUU |
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MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO U TeTepoTpodHOro
TUIOB TNHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, 53MOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIEro,  JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOIO O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUYECKOro
BUJI000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI SBOJIIOLMK HA TEHO(DOH
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OOHuTaHus,
4YepeOBaHMs HANpaBICHUM 3BOJIOLUHU; KPYroBOpOTa BEILECTB U

IIOTOKa S9HEPIUH B OKOCHUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIAEIATH CYLIECTBEHHBbIE INPU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M JYKapUOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BUJOB, 6I/IOFGOHCHO3OB N 3KOCHCTEM,
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (poTocHHTE3a, IMIACTHYECKOTO W JHEPreTHYeCKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
O0pBOBI 3a CyIIECTBOBAHHE, ECTECTBEHHOTO 0TOOpPa, BHI000pa30BaHus,
NPUCTIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHUs, BIUSHHSA
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOI'CHHBIX M3MEHCHHI B DKOCHCTEMAaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W TPEBPAIICHUS DHEPTUHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII; B3aMMOCBSI3U
8 OpPraHU3MOB W cpelnbl OOWTAaHWS; EIUHCTBA YEIOBEYECKHUX pac;
He00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMALUI0 OHOIOTUYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCCleIOBaHnH B OHoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh riao0aabHBIE 9KOJIOTHYECKHE po0IIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO

ITO3HIIHIO

MNEPEYEHbB DJIEMEHTOB COAEP)KAHUSA, IPOBEPSAEMbBIX HA EI'J
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ITO BUOJIOI'MHN

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

1.1

1.2

1.3

CoBpemeHHass OHWOJOTHS — KOMIUJIGKCHAsE Hayka. bHoJormyeckne HaykKd U
u3ydaemble MMU TpoOsiembl. DyHIaMeHTalbHbIC, MPUKIATHBIE W ITOUCKOBBIC
HAyYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, cBsizanHple ¢ Ouosioruel. 3HaueHHE OHUOJNIOTHH B
MPAaKTUYECKON JIEATENBHOCTH 4YeJOBEKa: MEJMIUHE, CEeIbCKOM XO3SHCTBE,

IIPOMBIIIJICHHOCTH, OXpaHe ITPHUPOABI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOXKHOCTb M
YHOPSIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUAOBOM, AKOCUCTEMHBIN
(buoreoneHoTdeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPHU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIEeCTBOBaHUS

MaTCpruun

Metoabl Ouonornyeckoil Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, MertaaHanu3. IloHsaTne o0 3aBUCMMOM M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumote3a. [lonsatue BBIOODKM U €€ HOCTOBEpHOCTH. Pazbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpyunHBI HCKaXE€HUS pPe3yNbTAaTOB 3KcnepuMeHTa. [loHSATHE CcTaTUCTHYECKOro

TECTa

Knerka kak Onojorudeckas cucrema

2.1

Knerka — cTpykTypHO-(DyHKIIMOHANbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
IneiineH, P. Bupxos). OCHOBHBIE MOJI0XEHUS COBPEMEHHON KJIETOYHON TEOPHUH.
MeTobl MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOrHU: MUKPOCKOIHS, XpoMaTorpadus,
anexkTpodopes, METOJ MEYEHBIX aTOMOB, g depeHnaIbHOe

eHTpuyrupoBaHue, KyJIbTHBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u
€€ POoJIb KaK pACTBOPUTENS, PEareHTa, ydyacTHE B CTPYKTYPUPOBAHHMHM KIIETKH,
TeIIoperynsauud. MuHepaabHbIe BEIIeCTBA KIETKH, WX OHOJOTHYECKas pPOJib.

Ponp KaTHOHOB M aHMOHOB B KJIETKE.
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2.3

buonornueckue monumepsl. benku. AMUHOKHCIOTHBIH  COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. IlepBuunas cTpykTypa Oenika, MENTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OEIKOB.
VYrneBoabl. MoHOcaxapupl, AMCAXapUbl, OJUIOCaxapuabl M IOJIHCAXapUbl.
OO0muit mmaH cTpoeHuss W (PU3UKO-XMMUYECKHE CBOICTBa  YIJeBOJIOB.
buonoruueckue GyHKIMU yrIeBOJOB.

Jlumuner. T'wapodubHO-TUApOdOOHBIE cBolicTBA. Knaccudukanus JmmuaoB.
Tpurnuuepunsl, ¢dochomunuasl, BOCKH, cTepouabl. buonormueckue ¢(yHKIUU
nunuaoB. OOIIMe CBOKWCTBA OMOJIOTHYECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, ITOIYIIPOHUI[AEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruapl. [Tpuniun komrmiemenTapuoctu. IlpaBmimo Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MectoHaxoxaeHue u ounonorudeckue ¢pynkuu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornueckue ¢pynkunu AT®. BoccraHoBieHHbIE IEPEHOCUNKH, UX (YHKIIMU B
kierke. CekBenuposanue JJHK.

CrtpykrypHast Ouojorusi: OMOXMMHUYECKHE W OHMOPU3NYECKUE HCCIIEeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

Tumbl  KeTOK: dyKapuoTHyecKass ®  HpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcobeHHOCTH CTpOeHUst TeTepoTpodHO M aBTOTPO(HON MPOKAPHUOTHUECKHX
KJIeTOK. MecTo U pojib MPOKapHOT B OMOIEHO3aX.

CrpoeHne M (QYHKIMOHMPOBAHUE SyKapuOTHUecKOH kieTku. [lnmazmaTuueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iula3MaTH4eckoil MmeMOpaHnsl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneru€énHass nud@y3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
Tpancnopt). [lomynponumaemocts MemOpanbl. PaGora HaTpHii-KaaueBoro
Hacoca. DHJOUMTO3: MUHOLUTO3, (aronuro3. Dk3ouuTo3. KierouHas crTeHka.
CrpykTypa 1 GyHKIHU KIETOUYHOU CTEHKH PACTEHUM, TPHOOB.

Hurtommazma. Iluto3oms. Ilutockener. JIBuxkeHuwe muToriasMel. OpraHoubl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHHE U (yHKIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHou0B KJeTKH. CTpOeHHE TPaHyNSIPHOIO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. [mankuit

(arpaHymsipHBIM) SHAOIUIA3MATHUECKUH peTUKyiayM. CekpeTopHas QYHKIHS
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2.4

annapara [ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHJpPUN M TuacTui. llepBuuHbBIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOUMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranoujsl kinetku CrtpoeHne M (QYHKIUM HEMeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduinameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounelii neHrp. CTpoeHHE U [BHXKEHHE S>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBI MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNnbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecrieueHne KieTtku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA W MEXaHM3M JICHCTBUSL.
Kodepmentsl. OTimuns GepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaxiuii oT pa3NuYHbIX (PaKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYecKUX BemecTB B kKierke. dotocuHte3. Pousb
XJIOporiacToB B mporecce (orocunTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuyuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHE
OakTepuu, XKeae300aKTepuu, cepoOaKTepuu, BOAOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AnaspoOHble opranusMel. Bunel Opoxkenus. IlpoaykTsl OposkeHuss U uX
UCTOJIb30BAaHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MKoamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruyeckoe OKHCIEHHE, WM KJIETOUHOE JbIXxaHWe. Poiab MHUTOXOHIpUN B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaKuuu.

OxucnurensHoe dochopunupoanue. [Ipenmymecrtsa aspoOHOro mytu oOMeHa
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BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh IHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MatpuuyHoro cuHte3a. [IpuHIMI KOMIUIEMEHTAPHOCTHM B pEaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmanmu. I eHeTnyeckuii
KoJ, ero cBoWctBa. TpaHckpunuuss — maTtpuunblii cuHte3 PHK. Ilpunuumns
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIJIEIbHOCTh, aCUMMETPHUYHOCTbD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrese Genka.
YcnoBuss OuocuHTe3a Oenka. KomupoBanue amMuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTUBHOCTH F€HOB Y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HH U OOIUratHeie napasuThl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHsle 3a0oseBaHusi 4yelioBeKa, KMBOTHBIX, pactenuit. CIIM]/], COVID-19,

conuaJibHbIC U MCIUITNUHCKHUEC HpO6JI€MI)I

2.6

3.1

Knerounsnii nwmkn, ero mepuonbl U perymsiusa. HWurepdaza u  MUTO3.
OcobeHHOCTH TpoLEeccoB, NpoTekaommx B uMHTepdase. [loaroroBka KieTku K
nenenuto.  Ilpecunrernueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUIECKUN ) TIEPHOIbI HHTEP(ha3HI.

Marpuunsiii cunte3 JHK — permukanusa. IlpuHnunsr perumkanuu  JJHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIAPALIEIbHOCTb.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! n
TemoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTuil. JIWMIouaHbd U
rarion b - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlomoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLECCHI.
Tunel muto3a. KapnoknHe3 M IHUTOKHMHE3. buonormyeckoe 3Ha4€HHE MHTO3A.
Perynsus mutotndeckoro nukia kiaeTku. Ilporpammupyemas kietouynasi rudens
— amomnTo3.

cDYHKI_II/IOHEIJ'I]':HQJI TCHOMHKA
OpraHI/ISM KakK OMOJIOrHuYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHEIE, MHOTOKJIETOUYHEIE OpraHU3Mbl H
MHOTOTKAHECBBIC OpFaHI/I3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
moysioBoe. Buael Oecrmonoro  pasMHOXKEHUS: TMOYKOBAaHUE, CHOPYIISLHUSA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lomoBeie kneTku, wim rametsl. Meio3. Ctaanu mero3sa.

[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bronorndecknii cMpIci Meiio3a
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3.2

1 TI0JIOBOTO Ipouecca. Melo3 u €ro MeCTO B )KU3HEHHOM IUKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pazButue. l'ameroreHe3 y X uBOTHBIX. IloyioBbIE »Kemne3bl.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
CrpoeHne mONOBBIX KiIETOK. OIIoJ0TBOpEeHHE U SMOpPHOHAIBHOE DPa3BUTHE
*KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
NupuBunyanbHoe pa3Butue opraHu3mMoB (oHroreHe3). Craauu smMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisrymkn). Jpoonenne. Tunsl aqpodnenus. OcodeHHOCTH
IpoOJieHUsT MJICKOMHUTAIOMMX. 3apObIIIEBbIe JHUCTKH (racTpyisaius). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BuBarolIerocs 3apoibliia (3MOpUOHANbHAS WHAYKUMSA). 3akiajka IJIaHa
CTPOEHMSI >KMBOTHOIO KakK pE3yJbTaT HEPApXUUYECKUX B3aUMOJECHCTBUN TI'€HOB.
Biusnue Ha SMOpPHOHAIBHOE pPa3BUTHE PA3MYHBIX (PAKTOPOB OKPYKAFOIICH
Cpelbl.

Poct u pa3zButue xuBoTHbIX. [TocToMOpuoHanbHelil nepuo. [Ipsimoe u Henpsamoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buoiornueckoe 3HaueHUE MPSMOTO0 M HEMPSMOTO Pa3BUTHUSA, UX
pacmpocTpaHeHue B mpupone. Tumbl pocTa XKUBOTHBIX. DakTOpbl perynsnuu
pocTta JKMBOTHBIX M 4enoBeka. CTaauu NOCTIMOPHUOHATBLHOTO PAa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHesa yenoBeka.

Pasmuoxenue wu pasButue pacrenmii. [amerodur u cnopodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHud. OOpa3oBaHume CcIop B IIpolecce Mekosa.
l'ametorenes y pacrenuii. OIUIOOOTBOPEHHWE M Pa3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHni. OOpa3zoBaHue u

Pa3BUTHUEC CCMCHHU. MexaHu3MbI PEryadaunuu OHTOTCHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX

Ucropust craHOBieHHST W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
TEHETUYECKHUE TIOHATHS U CHUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJIJIEIbHbBIE
IEHbl, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TEeTePO3UroTa, YUCTas JUHHUS, THOPUABI, TEHOTUN, (HEHOTHII.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHUIOIOTHYECKUN,  IIUTOJIOTHUECKUH,

MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Mounorubpuanoe ckpemubanue. [lepspiii 3aKkoH MeHienst — 3aK0oH eJMHO00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno ngomuHupoBaHus. Btopoil 3akoH
MeHgens — 3akOH pacllelyieHus MNpU3HAKoB. LluTonormyeckue OCHOBBI
MOHOTHOPHUAHOTO CKpeInBaHus. [ umores3a 4MCTOTH raMerT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTO4YHBI XapakTep HaciaeqOBaHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurunbpunHoe ckpemmBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBHCHMOTO

HacJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AU 6pI/II[HOTO
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3.4

3.5

CKpEULIUBaHUS.
CueruienHoe HacienoBanue npu3HakoB. Paborer T. Moprana. CremnseHHoe
HACJICIOBAHUE TE€HOB, HAPYILICHWE CIEIJICHUS MEXAY TIeHaMH. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M TeTeporaMeTHbIN moJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnemoBaHue NpPU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
refa. MHOXECTBEHHBIH aienM3M. B3aumojelcTBUe HealIebHBIX TI'€HOB.

Kommnnemenrapuocts. Onucras. [lonumepus

B3aumopeiicTBre reHoTUNA U cpefibl Ipu popMupoBaHuu GeHotuna. Mi3smMeHunBocTh
npusHakoB. KauecTBeHHbIE M KOJMYECTBEHHBbIC MPHU3HAKU. BUAbI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHass ~ W3MEHYMBOCTh.  Pomb  cpembl B ()OPMHPOBAHHU
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BapuanuoHHbli psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiicTBa MOAM(PHUKAITMOHHON
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHYUBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYUBOCTU. Bubl
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASL.

KomOunatuBHass W3MEHYMBOCT. MeiH03 ¥ TIOJIOBOM TIPOLIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3J[AHUU
TeHETUYECKOT0 Pa3HO00pa3us B Mpe/enax OAHOTO BU/A.

MyranoHHas U3MEHYMBOCTh. BHJIbl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYLUMPOBAaHHBIC MYyTalMW. SIepHbIE W IUTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaliy. [[pruuuHbl BOSHUKHOBEHUST MYTaITHA.
Myrtarensl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PsIIOB B HacneAcTBeHHON n3meHunBocTH (H.U.

Bagsusos). BHesiiepHast ©3MEHUMBOCTD U HACJIEACTBEHHOCTh

Kapuotun wuyenoseka. MexayHapolHas MporpaMMa HCCIEIOBAaHUA TIE€HOMaA
yenoBeka. MeTonbl  WM3y4YeHUs TEHETHKH  YeNIOBEKAa: TEeHEAIOTMYeCKUuH,
OM3HEILIOBEIN, IUTOTCHETUYCCKUH, MONYJISITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TEHETUUECKU . CoBpeMeHHOE onpeerIeHue reHOTHMA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MTOMOIIbIO
[MI[P-anamu3a. HacnencrtBenHsle  3a00ieBaHWs  YeJNOBEKAa. | €HHbIE |
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPeIPacHOI0KEHHOCTbIO. 3HaUYCHNE MEAUIIMHCKOM T'€HETUKU B MPEIOTBpallleHUN

1 JICUCHHH I'eHEeTUYCSCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU
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3.6

JlomecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS U MHOT0o0Opasusi KyJbTYPHBIX PACTEHUA.
Ponb cenexkiyu B co3gaHuy COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
mTamMM. 3aKOH TOMOJIOTMUYECKHX PSJIOB B HAcieICTBEHHOW u3MeHunBoctH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Meroapl ceNeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCoBBIA U
WHIUBUYAIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MPOU3BOUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IMOMOIIBIO OIEHKU
(eHoTHIa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJl CeJIEKIIMOHHON pa0boThl. PaguanimoHHbIA 1
XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MyTalud Yy KYyJIbTYpHBIX (QopM
opranu3moB. Hcronp3oBaHWE€ TEHOMHOIO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTo MaTeprasia JUlsl CeEeKIIHH.
[onyuenne mnomummounoB. BuytpuBmmoBas rubpuausaius. biuskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoicTBeHHOE CKpelBaHWe, WK ayTOPUIUHT.
I'eteposuc u ero mpuuunsl. Mcnonp3oBaHue rerepo3uca B cenekimu. OTnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CCIICKIIMN paCTeHI/Iﬁ H XKMBOTHBIX

3.7

4.1

OOBEKTBI, UCHOIb3YeMbIe B OMOTEXHOJIOTMH, — KIIETOYHbIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKa. TpajgulMOHHAas  OHOTEXHOJIOTHSL:
xjae0onedeHne,  MONYyYeHHE  KUCIOMOJIOYHBIX  TPOAYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX TEXHOJOTHI.
IIpousBoacTBo  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KJIOHUPOBAaHHWE >KUBOTHBIX.
Mertoa TpaHCIUTaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpyupoBaHue pexomMOuHaHTHBIX JIHK. JlocTmkeHuss W NepCreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHNe CTBOJIOBBIX KJIETOK
Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

buonoruueckoe  pazHooOpasue  opraHuzmoB.  CoBpeMeHHas  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS W KU3HEACATEIHbHOCTH OJHOKIETOYHBIX OpPTraHH3MOB.
bakTepun, apxeu, oJHOKIIETOUHbIE TPUOBI, OJHOKJIETOYHBIE BOJIOPOCIH, APYTHE
npotucThl. KooHnanbHbIe opraHu3Mbl. JIBHKEHNE OHOKJIETOYHBIX OPTaHU3MOB:
amMEOouIHOE, KTYTHKOBOE, PECHUYHOE. 3allliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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4.2

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHUu3Ma.
TkaHu, opraHbl U CUCTEMbl OPraHOB MHOTIOKJIETOYHOIO opranu3ma. OpraHusm
Kak enuHoe 1enoe. TkaHum pacteHuid. TUIBI PacTUTENbHBIX TKaHEH:
oOpa3oBarenpHasi, TMOKPOBHAs, MPOBOJSIIAS, OCHOBHAs, MeXaHWYECKas.

OcoOenHocty cTpoeHUs, PYHKIUN U paCIOIOKEHUS TKaHEH B OpraHax pacTeHHM

4.3

4.5

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHUl. @YHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUK€HME MHOTOKJIETOYHBIX PACTECHUM: TPOIIU3MBI U
Hactuu. IlornomeHne BOXABI, YIVIEKUCIOrO ra3a M MUHEPAIBHBIX BEILECTB
pacrenusmu. Jlpixanue pacreHuil. Auddysus razoB yepe3 NOBEPXHOCTb KIETKH.
TpancnoptHele cucTeMbl pacTeHuil. Beinenenue y pacrenuid. 3ammra 'y
MHOTOKJIETOUHbIX pacTreHui. Kyrukyna. CpencrtBa MacCUBHONM M XMMHUYECKOHN
3amuThl. DUTOHIUABI.

PaznpaxxumocTs 1 perynsuus y opraHu3MoB. Pa3npaxumocTe M perynsuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

MHOTOKJIETOYHBIE  JKMBOTHBIC. B3amMOCBSA3b  YacTeili  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. I'omeocra3. TkaHU )KMBOTHBIX M 4eloBeKa. THIIbI
JKUBOTHBIX TKaHEH: SINUTENHaIbHAs, COCIWHUTENIbHAS, MbIIICYHAs, HEpBHAs.
OcobenHoctu cTpoeHus, (QYHKIMHA W pACHONOKEHUsS TKAaHEW B OpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Oprasbl U CUCTEMBbI OPraHOB XUBOTHBIX. DYHKIIUU OPTaHOB M CHCTEM OPraHoOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHb1il U BHyTpeHHHMI ckeneT. CTpO€HHE U TUIIBI COEIUHEHUS
KOCTEH.

JIBrokeHUEe MHOTOKJICTOYHBIX JKMBOTHBIX. [IuTanme skuBOTHBIX. IluTanume
MMO3BOHOYHBIX )XKHBOTHBIX. [[pixanue xuBOTHBIX. KoxkHOE npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHE.

JIpIXaHW€ T03BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX IMMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelbHAs CHCTEMa 4YelloBeKa. MeXaHu3M
BEHTWIALIMM JIETKUX Yy NTUL W MIEKONUTAIOUMX. TpaHCHOPT BELIECTB Yy
opranu3moB. TpaHcHOpT BeUIECTB Yy XUBOTHBIX. KpoBeHOCHas cuctema u eé
opranel. KpoBeHocHas  cucTemMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpamieHusi. OBOJIONUOHHBIE  YCIOXKHEHUS CTPOCHUS KPOBEHOCHOU
CUCTEMBbI MO3BOHOYHBIX >XKMBOTHBIX. BbieneHue y opranu3moB. Beigenenue y
#KUBOTHBIX. CoKkpaTtuTenbHble Bakyonu. Opransl BeiieneHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOM W BBIICIUTEIBHON cUCTeMaMu. BbineneHne y MO3BOHOYHBIX
JKUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBEI W HX

IIPpOU3BOJHBIC.
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PaznpaxkxuMocCTh U perymisnust y opraHu3MoB. Pa3apakuMoCTh Y OJHOKIETOYHBIX
opranu3MoB. Takcuchl. Pa3npaXMMOCTh W Pperyisnus y MHOTOKIETOYHBIX
pactenuii. PocToBbIe BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekTopHas peryssius Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBHas cucrema u e€ oTJensl. DBOMIOIMOHHOE YCIOKHEHUE CTPOSHUS] HEpBHOU
CHCTEMBI y KHBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (YHKIIMOHATLHOMN
AQHHOTAIlMK  TEHOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

5.1

Oprasnsbl 1 CUCTEMBI OPraHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Ta IO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHas nyra. besycinoBHble U yCIOBHBIE
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeka. JKenes3sl JHAOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[elCTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedrexc u pednexropHas ayra. besycioBHble U yClIOBHBIE pedIIeKCh

5.2

3amuTa opraHuzMa ot Oose3Hel. MIMMyHHast cuctema yesoBeka. KierouHslil u
TYMOpaJbHBIA WUMMYHHUTET. BpoxaAE€HHBIN, NpHOOPETEHHBIN crenupudecKuit
UMMYHHUTET. Teopusi KIOHaNbHO-CEIeKTUBHOrO umMmyHuteta (IL.Dpmux,
®.M.bepaer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3moB. Poib

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ peryisuus

5.4

5.5

Jbixanue yenoseka. ud¢ys3us razoB uepe3 MoBEpXHOCTh KIETKHU. JlpixarenpHas
cucreMa 4yeimoBeKa. JIpIxarenpHas IMOBEPXHOCTb. Perymauus  abIxaHus.
JlbIxatenbHble 00bEMBI

[InmeBapurensbHas cucremMa 4enoBeka. OTHenbl NUILIEBAPUTENIBHOTO TPAKTA.

HI/IH_IeBapI/ITCJ'H)HBIe JKCIIC3hI. BHYTpI/IHOJ'IOCTHOe u BHYTPUKIIECTOYHOC

MUIIEBAPEHUE

5.6

ITokpoBbl M wux mnpousBojHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢dbyHkmoHupoBanue Heppona. OunbTpanus, cekperus 1 00paTHOE BcachbIBaHHE

KaK MCXaHU3MBbI paGOTBI OpraHoB BbIJACJICHU. O6pa30BaHI/Ie MOYH Yy YCIIOBCKaA

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpOCHI/IC U TUIIBI COEIMHEHUS KOCTEH

6.1

TeOpI/I}I 3BOIIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

3BOJIIOI_II/IOHHa$I TCOpUA 4. I[apBI/IHa. HpeﬂHOCLIJ'IKI/I BO3HUMKHOBCHUA

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. I[apBI/IHa.
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JBmxymue cuiiel 3Boironuu BUIoB 1o Y. JlapBuHy (BbICOKash MHTEHCUBHOCTH
pa3sMHOXKEHHs OpraHM3MOB, HACJIEICTBEHHas M3MEHYMBOCTb, Ooppba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunterndeckoir teopun sBomonun (CTD). HeirpansHast Teopus
sBomonnd. CoBpeMeHHasl 3BOJIIOLMOHHAs Ouojorus. 3HaueHUe 3BOJIOLMOHHON

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

6.3

[Tonmynsimuss Kak ayeMeHTapHas eauHuua 3BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3zHoOoOpa3usi U CTPYKTypbl Homyisuuid. M3meHenue
reHooHAa MOMYJSIMK KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasuosecus Jx. Xapau, B. BaiinGepra.

DOnemMeHTapHbIe (GaKTOpPHl (ABWKYIIME CHIIBI) OSBOJIONUU. MyTalmoHHBIN
npouecc. KomOunatuBHass u3MeHYuBOCTh. Jlpeiid reHOB — chydaiiHbIe
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murpanuu. N3omsanns MOIYJISALIAN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orosoruueckast (pernpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomonud. Dopmbl
€CTeCTBEHHOTO  OTOOpa: JBWKYIIUH, CTAOMIM3UPYIOIIUH, pa3pbIBAOIAN
(mu3pynTuBHbI). [TonoBoit oTOOp.

[IpucnocoOneHHOCT, ~ OPraHM3MOB KAk  pe3ylbTaT  MHKPOIBOJIOIHH.
Bo3HukHOBeHHE  TpUCIIOCOONIEHUH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpa3oBaHMe Kak pe3ynbTaT
MUKposBotoru. M3onsamus — kiroueBoil (akrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPUUECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh SBOTIOIMOHHBIX POIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BonoLIMOHHON OMOIOTHU B Pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
O0ropazHooOpazusi. MUKpPOIBOMIONMSA U KOIBOJIOIMS TMApPa3uTOB U HMX XO35EB.
Mexanu3mbl HOpMUPOBAHMS YCTOHUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PbOBI

C HeH

MeTtoael n3ydeHus Makpo3Boironuu. [lageoHTomorndeckue MeToabl M3Y4EHHS
sBomtorun. [lepexoansie hopMbl U PUIOTEHETUYECKUE PSIbI OPTAHU3MOB.
buoreorpaguueckue Meroas! udyueHus spomonun. CpaBHeHue (Gopsl U GayHbl
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Bumbl-sHIeMuKu u
PEJIUKTBHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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3BOJIIOIINH. I'eHeTnyeckue MexaHU3MEI SBOJIOOUHN OHTOI'€HE3a U IIO0sSBJICHUA
OBOJIIOIMOHHBIX ~ HOBHIECTB. [ 'OMOJOrMYHBIE W  AHAJOTHUYHBIC  OpTaHBHI.
Pynmumentapuple  opraHbl M aTaBU3MbL.  MOJIEKYJISIPHO-TCHETHYECKUE,
61/IOXI/IMI/I‘ICCKI/IG nu MaTEMaTHYCCKUC METOAbI HN3YUCHUA OBOJJKOOUH.
T'oMonoruuneie reHwl. COBpCMeHHBIe MCTObI TMOCTPOCHUA Q)HHOFCHCTI/I‘-ICCKI/IX
JICPEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

OO0mue 3aKkoHOMEpPHOCTH (MpaBwiia) 3BOJIONUU. HeoOpaTMMOCTh 3BOIIOIUH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLUU

6.4

Hayunple rumore3bl MNPOUCXOXKICHHS JKU3HM Ha 3emie. AOuOreHes H
naHcnepMmus. JloHay4Hble IPEACTAaBICHUS O 3apOKICHUM KU3HU (KPEALlMOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HH U
acTpoOUOIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBoitouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSI. XHMHYEcKash DBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiectB W3 Heopranmdeckux. Omeir C. Mwmiepa u I'. FOpu. OOpaszoBanue
nosnMepoB U3 MoHoMmepoB. Koanepsarnas runoresa A.M. OnapuHa, rumnoresa
nepBuuHoro OynboHa JIk. XonpaeitHa, reHetwueckas rumnore3a [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meronapl e€ usydeHus. Vckomaemble OpraHM4ecKHe OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAsE M AOCOJIOTHAS TE€OXPOHOJIOIHUS.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

Hauanensie 3Tansl oprannyeckoil 3posonuu. [losBieHne M 3BOTIONUS MEPBBIX
KJIETOK. OBONIONMA MeTabonu3Ma. BO3HHUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIIEHKH KaK aHaJIor MEpBBIX Ha 3eMile COOOIIECTB.
CrpomaTonutsl. [IpokapruoTsl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLUUOHHOE MPOUCXOXKICHUE
BUpycoB. IIponcxokeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixon pacrenuit Ha cymry. [losiBneHume CHOpOBBIX pacTeHHH U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IponcxoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOJMIONMU SKUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX

THUIIOB. HepBBIe XOPAOBBIC )KUBOTHBIC. Kn3ur B BOJAC. 3BOJ’IIOHI/I$I ITO3BOHOYHBIX.
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[Mpoucxoxaenne ampuduii u pentimid. [IporicxoxaeHNEe MIICKOIMUTAIONUX U
ntun. [IpuHuun kmrodeBoro apomopdosa. OcBoeHHe OECO3BOHOYHBIMHU U
II03BOHOYHBIMU XKMBOTHBIMU CYILIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEpHOaM: apXei, poTepo30i, Maaeo30u,
Me3030H, KaiHOo30M. OOmas XapakTepuCTHKa KINMaTa W TEOJOTHYeCKHX
nporeccoB. [losBieHne U paciBeT XapaKTEpPHbIX OPraHU3MOB. YTi1e00pa3oBaHue:
€ro yCJIOBMsI U BIIMSHUE HA I'a30Bbli cocTaB aTMochepsbl.

MaccoBble BBIMHUPAHHS — 3KOJOTMYECKHE KpHU3UCHl mpouioro. [lpuuussl u
CIIEICTBUSL MAaccOBbIX BbIMHpaHUil. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €0

0COOEHHOCTH

6.5

Pasnenst m 3agaunm anTtpomosnoruu. Mertonasl aHTpononorud. CTaHOBIIEHHE
MPEACTABICHUHN O MPOUCXOKACHUM UyeoBeKa. COBpEMEHHbIE HAYUHbIE TEOPUH.
CxoacTBO 4yenmoBeKa C XKUBOTHbIMU. (CHCTEMAaTHYECKOE MOJIO)KEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPAaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU3HOIOT0-OMOXMMHIYECKHE,
noBegeH4Yeckrue. OTanuus 4eaoBeKa OT KUBOTHBIX. [IpAMOX0KIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOMN
CUCTEMBI.

JBuwxymme cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOrHYecKHe, COLHUaTbHbIC.
CooTHolieHre OMOJIOTMYECKHUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHBbIE CTaIuM AHTPOIIOTre€HEe3a. ABCTPAIONUTEKU — ABYHOTHE MIPEIKH JIIOJIEH.
YenoBek  yMmenbld, IMEpBbIE  H3TOTOBJIEHUS OpyAud  Tpyaa. Yenosek
OpSIMOXOAALIMM M TepBbIM BbIXOA moaed 3a mpenensl Adpuxu. YenoBek
reiiaensOoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOTO 4YelOoBeKa U YeJOBEKa
pasymHoro. YenoBek HEaHIEPTaJbCKUW KaK BHJ JIIOAECH XOJIOJHOTIO KJIMMATta.
YenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOCHHUE
KOHTMHEHTOB 32 npeaenamMu AQpuKH.

DOBOJIIOLUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoOHHBIN Mpolecc U nonuMopdusM. I[lomynsiiioHHBIE BOJIHBL,
npeiid reHoB, Murpanusa U «3h(EKT 0CHOBATEINS» B MOIMYIISIUAX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckue pacel. Ilonstme o pace. boabmme pacel: €BponeouaHas
(eBpasmiickasi), aBCTpajO-HETpoOWIHAs  (PKBATOpHUAJbHAS),  MOHTOJIOUIHAS
(asmaTcko-aMepuKaHCKasi). Bpemss U myTH pacceleHus 4eloBeKa I0 IUIaHEeTe.
EnunctBOo  yenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTH  pacu3Ma.
[TpucnocoOaeHHOCTh YenoBeKa K pasHbIM YCIOBUSM OKpPY)KAIOLIEH Cpelibl.
Bnusinue reorpadguueckoir cpenpl U apeiida reHoB Ha MOpQOJOTHI0O U

(bu3HO0IOTHIO YeIoBeKa
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DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

7.2

7.3

Pa3nens! u 3agaun sxosioruu. CBsI3b IKOJIOTUH C IPYTUMH HAYKaMHU.
Mertoabl skonoruu. IloneBble HaOmroAeHUs. OKCIEPUMEHTHI B  KOJOTHMH:
npupoJHble U JabopaTopHble. MojenupoBaHue B HSKOJIOTMU. MOHUTOPHUHT

OKPYKaroIIel Cpe/Ibl: TOKAIBHBIN, pErHOHAIBHBIN U TTI00aTbHBIN

DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Knaccudukanms
9KOJIOTHYECKUX  (PaKTOpoB: albmoTHYecKHe, OWOTUYECKHE, aHTPOIIOTCHHEIE.
OOme 3aKOHOMEpPHOCTH JIEHCTBHsI 3Kojlorudeckux ¢akropos. IIpasuio
muanmyMa (K. HInpenrens, FO. JInbux). TonepaHTHOCTh. DBPHUOMOHTHBIC H
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue akropbl. CBeT Kak sKosmoruueckuii (akrop. [eiicTBue pazHbix
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE TIPYIIIbI
pacTeHUl M KUBOTHBIX 110 OTHOUIEHHIO K cBeTy. CurHanbHas poib CBeTa.
DoTonepruoAu3M.

Temmeparypa kak 5kojormueckuii Qaxrop. JlelictBue Temmeparypsl Ha
opranusMsl. IlolkuaoTepMHBIE M1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenuss pacreHMH K
oJIIep KaHuI0 BoJHOTO OanaHca. Kiaccudukaius pacTeHH MO OTHOUICHHIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
rTyOMHHAss ~ TOJNNOYBEHHAs, BHYTPUOpPraHW3MEHHas. (DHU3UKO-XUMHUYECKUE
0CcOOEHHOCTH Ccpel OOWTaHUs OpraHu3MoOB. l[IpUCTIOCOOIIEHHS OPTaHU3MOB K
KHM3HH B Pa3HbBIX Cpeax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOUHbIE U TOJMYHBIE
put™bl. [TpHrcrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSM YCIOBUI
KHU3HH.

XKuznennsie popmel opranuzMoB. [loHsTue o >xuzHeHHOM (opme. JKU3HEHHBIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYyCTaPHUYKH, MHOTOJICTHHE TPaBBI,
OJHOJIETHUE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOONOHTEI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHIM: KOHKYpPEHIUS,
XHUITHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausM,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoOJeicTBUs  (Tonuueckue, (Qopudeckue, (Habpuueckue). 3HAUEHUE
OMOTMUYECKMX B3aMMOJEHCTBHI JUIl CYLIECTBOBAaHHS OPraHM3MOB B cpeje

oOHuTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

OKOJIOTUYECKHE XapPaKTCPUCTUKU TIOITYJIALUHA. HOHYJ'I}II_II/ISI Kak OHOJIOoTrHuYecKas
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cucrema. Poib HEOHOPOIHOCTH Cpefibl, PU3MUECKUX OaphepoB U OCOOCHHOCTEN
Ouosioruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISLMMA.
OcCHOBHBIE TMOKa3aTEeNN MOIYJSALMUA: YHUCIEHHOCTh, IUIOTHOCTH, BO3pAacTHas M
[I0JIOBAsl CTPYKTypa, pOKIAEMOCTb, IIPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLys.

Okosorudeckass CTpykrypa nonyiasinuu. OILleHKa YHCICHHOCTH IOIYJISALUY.
JluHaMKKa TONMYJSALUU W €€ peryisuus. buoTuueckuii MOTEHLIHAN MOIYJIALUH.
MonenupoBanue AUHaAMUKU —nomymsinuu.  KpuBbele  pocTa  4UHMCIEHHOCTH
nonyisiuu. Kpuble BbDKMBaHMS. Perynsiius 4MCIEHHOCTH HOMYJSILMHA: POJb
(GakTopoB, 3aBUCSLIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTHYECKHE
ctpareruu BunoB (I- u K-ctparerun).

[TonsTe 00 SKoJOrMYeckod HuUIIe BuAa. MecrooOutanne. MHoOromepHas
Mozenb sKkonormyeckord Humm Jx.M. XarunHcona. PazMepsl 3KOIOrM4eckoin
Huuy. [loTeHnnanbHas ¥ peaqn30BaHHas HULLIH.

Bun kak cucrema mnonynsuuid. Apeansl BUAOB. Buasl M uX KU3HCHHbBIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEJEHUS W MHUIpalMid  >KUBOTHBIX.

brnonornueckue nHBa3UH JYKCPOJHBIX BUT0OB

7.4

CooOmiectBa opranuzMoB. buoneno3 u ero crpykrypa. CBs3u Mexay
opraHuzMamMu B OuoleHO3e. DKocucTeMa Kak OTKpelTas cucrema (A.JDx.
Tencnu). @yHKUIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IPOAYLEHTHI,
KOHCYMEHTHI, peayneHtbl. Tpodudeckue ypoBHH. Tpoduyeckue memnu u ceT.
Abuotnyeckue 650ku 3KocucteM. [TouBbl M wibl B 3kocucTeMax. Kpyrosopor
BEIIECTB U ITOTOK HEPTUU B DKOCUCTEME.

OcHoOBHBIE TTOKa3aTeNM 3KOCHCTEMBL. bruoMacca M mpoaykuus. DKOJIOTHYECKHE
MMpaMH/Ibl YUCell, OMOMAaCChl U YHEPTHH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCMM M WX MPUYUHBL. AHTPOIOTE€HHBIE BO3ICHCTBUSA Ha
cykueccuu. KnmmmakcHoe coobmiectBo. buopasnoobpasue v mosiHota KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipupoanbie 3KocHUCTEMBL. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATpPOIKOCHCTEMA.
Arponenos. Pa3nnuns Mexxay aHTpONIOTEHHBIMU U TIPUPOJHBIMUA SKOCHUCTEMAaMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oposckas diopa u
(dayna. CuHaHTpOTHM3aIs TOPOACKOHN (ayHbl. bromornueckoe u X03sIiICTBEHHOE
3HAYEHHE arpod’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUI OpraHU3MOB B 3KOCHCTEMAX.

IlepeHoc 3HepruM M BELIECTB MEXKIY CMEXKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHM3MOB, TMONYJSIUNA M D3KOCHCTEM B YCIOBHUSIX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICHCTBUI
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7.5

buochepa — oOmemnanerapHas o0onodka 3eMiM, TA€ CYIIECTBYET WU
cymecTBoBasia ku3Hb. YueHue B.M. Bepnaackoro o oOumocdepe. OOGnactu
ouocdepsl u e€ cocran. KuBoe BemecTBo Onocdepsl U ero PyHKITUH.
3aKOHOMEPHOCTH CyIIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH OHOCheEpsl Kak
ro0anpHOM  JKOCHCTeMBbl.  J/luHamudeckoe  paBHOBecMe B Ouocdepe.
KpyroBopotbl BemecTB M OHOr€OXMMHYECKHE IHMKJIBI (yryiepoia, a3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanpHOCTH Ouochepsl. [ToHsaTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIEC Jieca, CMEIIAaHHBIE W IIHPOKOJMCTBEHHBIE Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOIMYECKHE JIeca, BBICOKOTOpbsi. KiMmar, pacTHTENbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa U (QYHKIHS KXUBBIX CHUCTEM, OIICHKA MX PECYPCHOTO IMOTCHIMATIA W

OonocdepHbIX QyHKIHI

7.6

DKOJIOTHUECKUE KPU3KCH U WX MpHUYUHBL. BoznelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BoAHBIX pecypcoB. Pa3pymienne mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
HN3Menenue knumara.

AHTpPOIIOr€HHOE BO3JIEHCTBUE HA PACTUTENbHBIM M JKUBOTHBIM Mup. OxpaHa
PaCTUTENTBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIIBI OXPAHBI MPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mpupoansie teppuropun (OOIIT).
boranunueckue caapl ¥ 300J0THYECKHUE MTAPKU.

OCHOBHBIE TIPUHIMIIBI YCTOWYMBOTO PAa3BUTHsI HYEJIOBEUECTBA M IPHUPOJIBI.
PanmonanbHOe  NMPHPOJOINONIB30BAaHME U COXpaHEHHE  OMOJOTHYECKOTro

pazHooOpa3us 3eMiau
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DOnekTpoHHbIH yaeOHuK: bruonorus 10 kiacc: yueOHOE mocobue it 0011e00pa3zoBaTeIbHBIX
opranuzaruii (yrnyosennsiii ypoBenb)/ A.B. Tepemos, B.A.IlerpocoBa/ M3narenscTBO
«MHuemo3uHa», Mocksa,2018

Buonorus 11 kiacc: yue6HOoe mocobue it 001eo0pa3oBaTeNIbHBIX OpraHu3anuii (YriayOieHHbII
ypoBenb)/ A.B. Tepemos, B.A.IletpocoBa/ 3narensctBo «MHemMo3uHa», Mocksa, 2018

Yuebnoe mocobue: buomorus. 10 kinacce: yaeOHUK 11 0011e00pa30BaTeIbHBIX OPTaHU3AIIHIA:
6a3oBbIil ypoBeHb/ o7 pen. B.B.ITaceunuka. - M.: [Ipocsemienue, 2019.
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