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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo yue6HOMY mpenmery "buonorusa" (manee - OMONOTHSI) HA YPOBHE CPETHETO
obmiero obpazoBaHus pa3paborana Ha ocHoBe DenmepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3
«0O06 ob6pazoanuu B Poccuiickoit @enepanuny, PI'OC COO, Konuenuuu npenoaaBaHus y4eOHOTO
npeamMera «buonorusy.

Pabouast mporpamma ¢opmupyeTcs ¢ ydyerom padouedl mporpamMmbl BocmuTaHuss MBOY
«Bununckast COLLL N2 ¢ pycckuM 1 KpbIMCKOTATapCKHUM sI3bIKaMH 00yueHust M. MamyroBa A.A.»
®opmbl yueTa paboyeil mporpaMMbl BOCIIUTAHUS:

- YcTaHOBIIEHHE JIOBEPUTEIBHBIX OTHOILIGHWWA MEXKIy I[eIaroroM W 00y4arouuMucs,
CHOCOOCTBYIONIMX MO3UTHUBHOMY BOCHPHUSITHIO OOydYaroIIMMUCSA TpeOOBaHUNM M MPOCHO yduTens,
MPUBJICYCHUIO WX BHHUMaHUs K O0OCyXIaeMoil Ha ypoke HH(pOpMamuu, aKTHBU3AIUU HUX
MO3HABATEIbHOM 1€ATEIbHOCTH;

- [oOyxxnerne oOyuarommxcsi coOM0AaTh HAa YPOKE OOLICTIPHHSITHIE HOPMBI MTOBECHHSI, MTPABUIIA
OOIIEHHSI CO CTAPIIMMU U CBEPCTHUKAMMU, IPUHIIUIIBI Y4eOHOM TUCHUIUIMHBI U CaMOOPTaHU3allHiH;
-IIpuBnedenrne BHUMaHUs 00YJAIOIIUXCS K ICHHOCTHOMY acleKTy M3Y4aeMbIX Ha YPOKAX sIBJICHHIA,
opranmzanus HUX paboThl C MOJy4yaeMOW Ha YpOKE COIMAIbHO 3HAUMMON HHpOpMaIen —
WNuunmupoBanue ee 00CYKIeHUS, BbICKa3bIBaHUS O0YYAIOIIUMUCS CBOSTO MHEHUS IO €€ TIOBOJY,
BBIPA0OTKH CBOETO K HEl OTHOILICHUS;

-lcnonb3oBaHMe BOCHUTATEIbHBIX BO3MOXHOCTEH coaepkaHMsl ydyeOHOro IpeaMera uepes
JEMOHCTPAlMI0  OOy4YalolUMCS MPUMEPOB  OTBETCTBEHHOTO, TPaXJIAHCKOTO  MOBEACHUS,
MIPOSIBJICHUS YETIOBEKOIIOOUS U TOOPOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 3314 JUIsl PEIICHUS, TPOOIEMHBIX CUTYaIUi 17151 OOCYXAEHUS B KJIACCE;

-[lpumeHeHne WHTEPAaKTUBHBIX (GopM pabOTBl ¢ OOyYAIONIUMUCS: HWHTEIUICKTYaJIbHBIX,
CTUMYJIMPYIOIIMX IM03HABATEIbHYI0O MOTHBAIMIO, TUIAKTUYECKOIO TeaTpa, HIPOBBIX METOMIMK,
IMCKYCCHI, KOTOpBIE JAlOT BO3MOXXHOCTh OOYYaIOIIUMCS TNPHOOPECTH ONBIT  BEACHUS
KOHCTPYKTHUBHOTO JMAJIOra; TPyNIoBOi paboThl, KOTOpask y4UT CTPOUTh OTHOILICHUS U JeHCTBOBAThH
B KOMaH i€, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIILIICHNUS;

- BxiroueHue B ypoK WrpOBBIX MPOLEAYp, KOTOpPbIE IMOMOTAIOT TMOJAEpPKATh MOTHBAIHIO
0o0yJaromuxcsi K TMOJYyYEeHUIO 3HAHUHM, HAJIAKMBAHUIO B KJIacCe€ MEXKJIUYHOCTHBIX OTHOIIECHUH,
MOMOTAIOT YCTAaHOBIIEHUIO AOOpOKeIaTeIbHON aTMOCcdephl Ha YPOKE;

-Opranuzanus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX 00YUAIONMIUXCS HAJ HEYCIIEBAIOITUMU
OJTHOKJIACCHUKAMH, B TOM YHCJIE€ C OCOOBIMH 00pa3oBaTeNbHBIMH TMOTPEOHOCTSIMH, AOIIEro
00yJaroIUMCs COITUATBHO 3HAYMMBIN OMBIT COTPYIHUYECTBA U B3aMMHOM MOMOIITH KaK OCHOBBI JIJIS
OBIIQJICHHS TI100AIbHBIMU KOMIIETEHIIUSIMU;

-UHununpoBanue U MoJIEpKKa UCCIEA0BATEIIbCKON EATeTLHOCTH B (hOpME WHIUBUIYAIBHBIX U
TPYMIOBBIX MPOEKTOB, YTO JIA€T BO3MOXKHOCTh MPHOOPECTH HABBIKM CAMOCTOSITENIHOTO PEIICHUS
TEOPETHYECKOM MPOOJIeMbl, TeHEPUPOBAHUS B O(DOpPMIICHUSI COOCTBEHHBIX HJEH, YBAXKUTEIBHOTO
OTHOIICHHUS K YYyKUM UJESM, MyOJIMYHOTO BBICTYIUICHUS, apTYMEHTUPOBAHUS U OTCTaUBAaHUS CBOSH
TOYKH 3PEHUS,

-PerynupoBanue noBeneHus 00y4arOmuxcs;

-Peanu3aniust BOCIUTaTENbHBIX BO3MOKHOCTEH PA3TUUHBIX BUIOB JACSATEIBHOCTU PEOCHKA;
-[IpoekTupoBanue CcUTyalluidi U COOBITHH, Pa3BUBAIOIIMNX SMOIMOHATBHO-IIEHHOCTHYIO Ccdepy
pebeHka;

-Pa3zButne y oOyuaromuxcsi MO3HABaTeNbHON AaKTUBHOCTH, CaMOCTOSTEIHHOCTH, WHUIIMATHBBI,
TBOPYECKUX CIOCOOHOCTEH, (PopMUpOBaHUE TPAXKTAHCKONW MO3WIIMU, CIHOCOOHOCTH K TPYAy H
KU3HU B YCIOBUSAX COBPEMEHHOTO MUpa, GOPMUPOBAHUE Y O0yUAIONINXCS KYJIBTYPHI 3J0POBOTO U
Oe3omacHOTO 00pa3a KU3HH;

-O0mieHue ¢ AeTbMH, TPU3HAHUE UX JOCTOWHCTBA, TOHUMAHUE U MIPUHATHS UX

-MopenupoBanue cuTyalui ajs BbI0Opa NOCTyNKa 00y4arouMUCs;

-Opraau3anus ajs 00y4Jarouuxcs CUTyalluid KOHTPOJISI U OIICHKH, CAMOOLIEHKH
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-Bxirouenue cucteMbl MOOLIPEHUsT y4eOHOM/COIMAIbHON YCHEITHOCTH M MPOSIBICHUS] aKTHBHOM
KU3HEHHOM MO3UIMN 00Y4arOIUXCs;

-Opranu3zanus GopM HHANBUAYAIBHOW U TPYNIIOBOM pabOThI

- Onopa Ha IIEeHHOCTHbIE OPUEHTUPBI 00YJaIOLINXCS;

-Pemenne HeTUTUYHBIX 337134 110 (OpMUPOBAaHUIO (PYHKIMOHAIBHON IPaMOTHOCTH;

-Opranuzanus pabdoThl OOydYaIOUIMXCS Ha YpPOKE C COLHMAIbHO 3HAYUMMOM HHGpopMauueH, ee
o0CyX1eHUe, BEICKa3bIBAaHUE CBOETO MHEHHSI 10 €€ TIOBOJY, BEIPAOOTKa CBOETO K HEil OTHOLICHUS
-Bxirouenue B ypok UIpOBBIX MPOLEAYP, MOAJEPKHUBAIOIIMX MOTHBALMIO IeTeH K (POPMHUPOBAHUIO
(YHKIMOHATBLHOH T'PAaMOTHOCTH: TOWUCKY M OCBOCHHMIO 3HAHHH, HATXUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOUIEHHH B  KOMMYHHUKAaI[MM, YCTAQHOBJICHHMIO  J10OpOXKeIaTeIbHOIro
B3aUMOJIEHCTBUS 111 KOOIIEPALIUU B UTPE

-Opranuzanus MHIUBUAYAIbHBIX M TPYIIOBBIX IPOEKTOB Ui (OPMHUPOBAHUSA IPOEKTHON
KyJIbTYypbl KaK TJ00aJbHOW KOMIETEHIIMM B COCTaBe (YHKUIMOHAJIHHOM TPAMOTHOCTH —
CaMOCTOSITEJIbHOE ~ KpPEaTUBHOE pelleHHe NpodjJeM U JKU3HEHHO-NPAKTUYECKHUX  3ajad,
reHepupoBaHuEe M O(pOpMIIEHUE COOCTBEHHBIX WJCH, YBOXKEHHE UYXKHX HACH, OMBIT MyOJINYHOTO
BBICTYIIJICHUSI 1 KOMMYHUKAIMM C ONIIOHEHTaMH, apTyMEHTUPOBaHMsI M KPEaTUBHOIO OTCTaUBAHUSA
CBOEH TOYKH 3PECHUS.

VYuebublil npenmer «buonorus» yriay6nénHoro yposHsa usyuenus (10—11 kmaccel) siBisiercst
OJIHUM M3 KOMIIOHEHTOB IpeAMETHON obnactu «EcrecTBeHHO-HayuHble npeaMmeTsl». CorjiacHo
nosoxeHusM GI'OC COO npodunbHble yueOHbIE TPEIMETHI, U3y4aeMble Ha YIIy0JIEHHOM YpPOBHE,
SBIIIIOTCST criocoOoMm nuddepenHimanuy o0ydeHUs Ha YPOBHE CPEAHEro Oo0Iero oOpa3oBaHUs U
IpU3BaHbl 00ECHEUNTh MIPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM OOLIMM, CPEIHUM
npodeCCHOHATbHBIM M BBICIIMM O0Opa3oBaHHeM. B TO ke Bpems KaXKIbIH W3 ITHX Y4eOHBIX
IPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha IPUOPUTETHOE pelIeHHue 00pa3oBaTeIbHbIX,
BOCIIUTATENbHBIX M PAa3BHBAIOIIUX 33/a4, CBSI3aHHBIX C NpOoQOpHEHTanHeld OOydJarommxcs |
CTUMYJIUPOBaHMEM MHTEpeca K KOHKPETHOM 00JacTH Hay4HOT'O 3HaHUs, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEM, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMy mpeamery "buonorus" na€r mpeiacrtaBieHHe O LETU M 3aadax
n3ydeHus yuebHoro mpenmera «buonorus» Ha yriayOia&€HHOM YpOBHE, OINpEAeNseT 00s3aTeIbHOe
(MHBapMaHTHOE) TPEAMETHOE COJepXaHHEe, €ro CTPYKTypUpOBaHME IO pasjeliaM H TeMmaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHAYET MOCJIeI0BaTeIbHOCTh U3YUEHHs y4eOHOro MaTepuana ¢
y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JJOTMKH y4eOHOTO Mpolecca, BO3PaCTHBIX
0coOeHHOCTel oOyvaromuxcs. B mporpamme no 6M0JI0TuM peanu3oBaH MPUHIUI IPEEMCTBEHHOCTH
C HU3yuyeHHeM OMOJIOTMM Ha YpPOBHE OCHOBHOTrO oOmero oOpa3oBaHusi, Oyarogaps yemy
[IPOCMaTPUBAETCS HAIPaBJICHHOCTh Ha TMOCJEAYyIOIlee pa3BUTHE OHOJOTMYECKHX 3HAHUM,
OPHEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IKOJIOTMYECKOIO
MBIIIEHUS], TPEJICTABICHUI O 3I0pOBOM 00pa3e ’KU3HM, HA BOCIUTaHHE OEPEKHOI0 OTHOILIEHUS K
OKpy>Karoliei npupoAHoil cpene. B mporpamMme mo OMONIOTMM Takke MOKa3aHbl BO3MOKHOCTH
yuebHoro mnpenmera «buonorus» B peanuzanuu TpeboBanuit GI'OC COO k mnimaHUpyeMbIM
JMYHOCTHBIM, METAlpeAMETHBIM M IPEIMETHBIM pe3yjibTaraM o0ydeHus M B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABAaTEIbHOM JEATENILHOCTH OOYy4aroluXcsi IO OCBOCHHIO
cojiep>KaHusl OMOJIOTHYECKOTr0 00pa3oBaHMs Ha YPOBHE CpeHero ooiiero o0pa3oBaHusl.

VY4eOubiii mpenMer «buonorus» Ha ypoBHE cpeaHero ooOiero oOpa3oBaHMs 3aBeplIacT
Ouosiornyeckoe oOpa3oBaHUE B ILIKOJIE U OPUEHTHPOBAH HAa pACIIMPEHUE U YIIIyOJeHHe 3HaHUi
o0y4aroluxcsi 0 KUBOM MPHUPOE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOSIOTUI
1 OMOJIOTHH Pa3BUTHSL, TEHETHKH, CEJIEKLIUU, OMOTEXHOIOTHH, YBOJIIOIIMOHHOTO YUEHHUS M SKOJIOTHH.

N3ydyenue ydyeOHoro mpenmera «buosiorus» Ha yriyOJe€HHOM YPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY O0YYaIOIUXCs K MOCIEAYIOUIEMY MMOIy4eHUI0 OMOJIOTHYECKOro 00pa3oBaHMs B By3ax
W OpraHu3anusx cpeaHero mnpodeccuoHabHOTO oOpa3oBaHus. (OCHOBY €ro COJEpXKaHUs
COCTaBIISIET CHCTeMa OMOJIOTMYECKUX 3HAHWH, MOJYYEHHBIX MpPHU H3YUYEHUH OO0YyYarOIUMHCS
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COOTBETCTBYIOLIMX CHCTEMAaTHYECKUX PAa3/eloB OHOJOTMM HAa YPOBHE OCHOBHOTO OOIIETo
oOpazoBanms, B 10—11 kiaccax 3Tu 3HaAHUS TOJY4YalOT pa3BUTHE. Tak, paCIIMPEHBl U YIITyOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTECHUSX, )KUBOTHBIX, TpHOax, OaKTepUIX, OpraHN3Me YeTIOBEKa, OOIINX
3aKOHOMEPHOCTSIX KH3HH, JOMOJHUTEIBHO BKIIOYEHBI OMOJIOIMUYECKUE CBEACHUS MPUKIATHOTO U
IIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIOJb30BaTh KaK OPHEHTUPBI AJI IOCIEAYIOLIErO
BbIOOpa npodeccun. Bo3MokHa Takke HHTErpalus OUOJIOrMYECKUX 3HaHUN ¢ COOTBETCTBYIOUIMMU
3HAHUSMH, TOJIYUCHHBIMH OOYYAIOIIMMHCS TPU U3YYCHUU (U3WKH, XUMHUHU, Teorpaduu U
MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o yueOHOMYy mnpeamery "buomorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIII U SBOJNIONHOHHBIM MOAXOABl K H3ydeHHI0 Ouonoruu. CoriacHO UM, H3y4arOTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS JKMBBIX CHUCTEM Pa3HOIO YPOBHS OpraHM3alluy,
HBOJIIOLIMM OPTaHUYECKOTr0 MHpa Ha 3emile, COXpaHeHUs OMOJIOrHYeCKOro pasHooOpa3us IIAHETHI.
Tak, B 10 kiacce M3y4aroTcs OCHOBBI MOJICKYJIIPHOH M KJIETOYHOW OHOIOTHH, SMOPHOJIOTUU H
OMOJIOTMHM pPa3BUTHUS, TEHETUKH U CEJeKIUU, OMOTEXHOJOTHMH U CHHTETHYECKOH Ouooruwu,
aKTYaIM3UPYIOTCS 3HaHUSA OOydarommxcst 1o OOTaHWKE, 300JO0TMH, AHATOMHH, (PHU3HOIOTUU
yenoBeka. B 11 kiacce u3y4aroTcsi 3BOJIOLMOHHOE Yy4YEHHE, OCHOBBI JKOJIIOTUHM U YYCHHE O
ounocdepe.

VYueOubiii mnpeamer «buonorus» mNpu3BaH O00ECIEYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, IPUHLIUIIOB M MPABWIIL, JISKAIIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHON KAapTUHBI MHpA, 3HAHUH O CTPOCHHHM, MHOTrO00pa3uu U OCOOEHHOCTAX
KJIETKHM, OpraHu3Ma, [ONyJsluu, OHOLEH03a, HKOCUCTEMbI, O BBbIJAIOLIUXCS HAy4YHBIX
JOCTUKEHHIX, COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHU, MPUKIAIHBIX aCIIEKTaX OMOIOTUYECKUX
3HaHMU. Jlyig pa3BUTUS U TOAJEp)KaHUS HHTepeca oOydaroluxcsi K OHOJOrMM Hapsaay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOT0 MaTepHalia B COJEp>KaHWU MPOTPaMMBI MO OHOJIOTHUU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpWMEH CTAHOBJICHUS M PAa3BUTHUS TOW WM MHOW 00JacTH
OMOJIOTHM, BKJIQJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHHUE BaKHEUIINX
OMOJIOTMYECKHUX M SKOJOTHYCCKHUX TPOOIIeM.

Lenp u3zydyenus yuebHoro mpeamera «buosjorusi» Ha yriayOnEHHOM YPOBHE — OBIAJCHHE
00y4arolMMUCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aluy KHUBBIX CUCTEM Pa3HOTO
paHra u TpUOOpeTEeHHWE YMEHUW UCHONIB30BaTh JTH 3HAHHWS B (OPMUPOBAHWU HHTEpeca K
onpenenéHHo o06sacTi MpodecCUOHATBHON JIeATEeIbHOCTH, CBSI3aHHOM C OHWOJOTHEW, WIH K
BbIOOpY yueOHOT0 3aBe/IeHHs I TPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHuUs.

JlocTmkeHue Leiau u3ydeHus ydeOHoro mnpeamera «buonorusi» Ha yriyOJIEHHOM YpOBHE
o0ecreynBaeTcs peleHUueM CIeyoIuX 3a1au:

OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJOTHYECKHX
TEOpHUSAX, KOHIICTIIUAX, TUMOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M MpaBWiaX, COCTABISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO0 KapTHUHY MUpPa; O CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTAX
OMOJIOTHYECKUX CcHCTeM (KJIEeTKa, OpraHu3M, NONyJsalus, BHJI, OuoreoueHo3, Ouocdepa); o
BBIJIAIOIIUXCSl OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHMIX B OUOIOTHH;

O3HAKOMJIEHHE O0YYaIOIUXCs ¢ METOJJaMU TIO3HAHUS KUBOM MPUPOIBI: UCCIIE0BATEILCKUMU
METOJIaMU OHMOJIOTUYECKMX HayK (MOJEKYJISIpHOM M KJIETOYHOW OHOJOTMH, 3MOPHOJIOTUU U
OMOJOTHHM pPa3BUTHUS, TEHETUKH U CEJCKIUU, OMOTEXHOJOTHH U CHHTETHYECKOH OHOIoTuw,
MaJ€OHTOJIOTUH, JKOJIOTMH); METOJaMH  CaMOCTOSITEJIbHOTO  IPOBENEHUS  OHMOJOTHYECKUX
uccienoBaHuii B jaboparopur W B mpupoae (HaOmoaeHWE, W3MEpEHHe, HKCIEPUMEHT,
MOJICIIUPOBAHNE);

OBJIaJIcHHE OOYYAIOIUMUCS YMEHHSIMH: CaMOCTOSITENIBHO HAaxXOJUTh, AaHAIW3HPOBATh U
HCIOJIb30BaTh OMOJIOTMYECKYI0 MH(OpMAIMIO; MOJIb30BAThCsl OMOJIOTMYECKOW TEPMUHOJIOTHEN H
CHUMBOJIMKOH; YCTaHABIMBATH CBS3b MEXKY PA3BUTHEM OHOJIOTUH U COLMATHHO-YKOHOMHYECKUMHU U
HKOJIOTMYECKUMHU TMpoOJeMaMH 4YeJIOBEUECTBA; OLEHUBATh IMOCIEACTBHUS CBOEH AEATEIHbHOCTU IO
OTHOLICHHIO K OKPY)XAalollel MpUpOTHONW cpeae, COOCTBEHHOMY 3J0POBBIO U 370POBBIO
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OKpYKalOIIMX JII0JIei; OOOCHOBBIBaTH M COONIONATH MeEpbl MPO(PUIAKTHKH HH(PEKIHOHHBIX
3a00€BaHU, TpaBWia TOBEJACHUS B NPHUPOJAE M obOecrmedeHus: Oe30macHOCTH COOCTBEHHOU
KU3HEICITEIbHOCTY B UPE3BbIUANMHBIX CHUTYyallUsX IPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBHITHS B 00J1aCTH OUOJIOTHUH;

pa3BuUTHE y OOYy4aroIMXCS HHTEIUICKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEH B mpolecce
3HaKOMCTBA C BBIIAIOLUIMMMCA OTKPBITUSIMM U COBPEMEHHBIMH MCCIIEJOBAaHUSIMH B OHMOJIOIHUH,
pelaeMbpIMi €10 MpOoOJIeMaMH, METOAOJIOTHEH OHOJOTHYECKOTr0 WCCIENOBaHMS, MPOBEICHHS
HKCHEPUMEHTAIbHBIX  HMCCIEIOBAaHMH, pelIeHUus OUOJOTMYECKUX  3ajad, MOJAEIMPOBAHUSA
OMOJIOTHYECKUX OOBEKTOB U IMPOIIECCOB;

BOCIIUTAaHHE Yy OOYYarOLIMXCs LIEHHOCTHOIO OTHOIIEHUS K >KMBOH HPUPOAE B LEJIOM U K
OTACNbHBIM €€ O0OBeKTaM U SBJICHUAM; (OPMHUPOBAHUE HKOJOTHYECKOH, Te€HETHYECKOH
IpPaMOTHOCTH, OOIIeH KyJabTypbl IMOBEACHUS B IMPUPOJAE; HHTErPAllMM €CTECTBEHHO-HAY4HbIX
3HAHUIM;

npuoOpeTeHne 00y4arolMMHUCI KOMIETEHTHOCTH B PAallMOHAIBHOM MPUPOAOINOIb30BAHUI
(cobmroenue mpaBuil MOBEJACHUS B IPUPOE, OXPaHbl BUAOB, SKOCHCTEM, OHOoCc]ephl), COXpaHEHUN
COOCTBEHHOTO 370POBbS U 3J0POBbS OKPYXKAOLMUX JItOoJeH (coOnroneHuss Mep NpopUIaKTUKU
3a0oJeBaHnil, obOecrieueHue OEe30MacCHOCTH JKU3HENEATENIbHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
IPUPOJHOIO M TEXHOICHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHHUS OMOJIOTMYECKHUX 3HAHUNA U
YMEHHUH B OBCEAHEBHOW JKU3HH;

CO3/laHM€ YCIOBUH Uil OCO3HAHHOrO BbIOOpa OOYYarOIIMMHUCS  WHAWBUIYAIbHOM
00pa3oBaTeNbHOW  TPAaeKTOPUH, CHOCOOCTBYIOWIEH — MOCIEAyromeMy  Mpo(hecCHOHAIBHOMY
CaMOOIIPEICJIEHUIO0, B COOTBETCTBUHU C HHAMBUYaTbHBIMU HHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YmMcIO YacoB, OTBEACHHBIX HA H3y4YeHHE OHOJOTMHM Ha YIrIIyOJEHHOM YpOBHE
cpenHero obriero oopazoBanus, cocrapiser 204 yaca: B 10 kimacce — 102 gaca (3 yaca B HeIel0), B
11 knacce — 102 gaca (3 gaca B HEZEIO).

OT100p opraHu3anMoOHHBIX (HOPM, METOAOB U CPeACTB 00yUeHHs OMOJIOTHU OCYILECTBISAETCS C
y4€TOM CHEHU(PUKHA €ro COAEpXaHUs W HaIPaBIEHHOCTH Ha MPOAOKEHHE OMOJIOTMYECKOrOo
00pa3oBaHMs B OPraHU3aALUAX CPEJHETO NPOHECCHOHATIBLHOIO U BBICILIEr0 00pa30BaHuUs.

OO0s13aTeNIbHBIM  YCIIOBUEM TIPU OOY4YEHHH OWOJIOTMM Ha YIiIyOJEHHOM YpOBHE SIBIISETCS
IIPOBE/ICHHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacTue 00ydaromuxcs B BHIIOJTHEHUN
MIPOEKTHBIX U y4eOHO-UCCIEN0BATENbCKUX PadOT, TeMaTHKa KOTOPBIX ONpEAEsSeTCs] yUYUTelIeM Ha
OCHOBE UMEIOIINXCS MaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBU.
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COJAEPKAHUE OBYYEHUA

10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHs OMOJIOTHH.
buonornueckue Hayku M H3ydaemble UMM IpoOiembl. DyHpameHTandbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIICOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3aHHbIE ¢ OuWonoruei. 3HaueHHEe OWOJIOTMM B  MPAKTUYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMILMHE, CEIbCKOM XO3AHCTBE, IPOMBILIICHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaLuu

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHusi Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3aluy JKMBBIX CHCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHU3MEHHBIM, MO YJIALIHOHHO-BUI0BOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
ouoctepnsiid. [Iporeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye XUBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Meroabl Ouonorudeckod Hayku. HaOmrogeHue, n3mepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTe o 3aBUCMMONM M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanme skcnepumenrta. [locraHoBka u mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornveckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ylbTaToB. [IpUunHbBI MCKaXXEHUSI Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bHOJOrMYecCKHe CUCTEMBI,
«CBolicTBa )KMBOW MaTepumn», «Y pOBHU OpraHU3aINH KUBOW MPUPOIbD», «CTpOeHHE )KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOIO  OpPraHu3May,
«buoreonenos3y», «buochepar», «MeToabl U3yUeHUs KUBOU TTPUPOIBI.

Ob6opynoBanue: 1abopaTropHoe 000pyI0BaHKE IS POBEACHHS HAOIIOACHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

Tema 3. buosnorns Kijierku

Knetka — cTpykrypHO-QYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

MeToapl MOJEKYISIPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, MeToJq  MEUYeHBIX aToMoOB, auddepeHnuanipbHoe  IeHTpU(yrupoBaHuE,
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KyJbTUBHUPOBAHUE KIIETOK. M3yueHue QurcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIIHSL.
Koungoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpan U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «cTtopus
Pa3BUTHUS METOI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaxkTepuaIbHBIX KIETOK.

IIpakTnyeckas padora Nel «/3yueHne MeTO0B KIETOUHOM OHonoruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumndeckasi OpraHu3anus KJIeTKH

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIIbTPaMUKpPO3JeMEHThI. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUY.
MunepasnbHble BellecTBa KJIETKH, UX Ouosorndyeckas poJib. Pojib KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Mojekynbl. [lepBuunas cTpykTypa Oeika, MmenTuaHas
CBsI3b. BTopwuHas, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTYpbl. JleHaryparmus. CBolicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, IuUcaxapuibl, OJIMrocaxapuibl M mnojaucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonorudeckue QyHKINN
YTJIEBOJIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOIICTBA. Knaccudukanuss  nmunumos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkuuu aumuaos. O0mue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
IOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Crpoenne HyknenHoBbIX KucioT. Hykneornasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynkinun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE TEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoisiekyl. Mooderupoganue cmpykmypvl u QyHKyui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousaiin U OpeanuyecKuti cCunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Toaunr, Jx. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, ®. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «lleproanueckass TabnMIAa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAB», «BemectBa B cocraBe oOpraHu3MoBy», «CTpoeHHE MOJIEKYNbl Oelkay,
«CTpyKTYypbl OenKOBOW MOJEKYIb», «CTpoeHHE MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
munuoB», «HyknenHoBbIe KUCTOTHIY, «CTpoeHrne MOJeKynbl ATD.

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

Jladoparopnasi paGora Nel «OOHapyxeHHE OCIKOB C TOMOIIBIO Ka4eCTBEHHBIX
peaxkuuii».

JlaGoparopuasi padora Ne2 «lccnegoBaHne HYKIEMHOBBIX KHCJIOT, BBIJEICHHBIX H3
KJIETOK Pa3JINYHbIX OPraHU3MOB.



Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOM KieTkh. KieTouHas cTeHka OakTepwii W apxei.
OcoOeHHOCTH CTPOEHUS TeTepoTpoHOI U aBTOTPOGHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie 1 (HyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUla3MaTHueckoil MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes3
IUIa3MaTHYECKyI0 MeMOpaHy: MaccuBHBIN (muddysusa, oOnerduéHHas nudQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomymponumaemocts MemOpanbl. PaGoTa
HATPUII-KaJIMeBOro Hacoca. DHAOIUTO3: MUHOIUTO3, (parounTo3. Dx3ounuTo3. Kinerounas creHka.
CtpykTypa ¥ PyHKIIUU KJIETOYHON CTEHKH pacTEHUM, TPUOOB.

Huronnazma. Iutozons. Lurockener. [IBuxkenue nurtoriazmbl. OpraHoWAbl KIIETKH.
OnHomMeMOpaHHBIC OpraHOMIBI KJICTKU: dHaoIasMaruueckas cetb (DIIC), anmapar I'onbmkw,
JM30COMBI, UX CTpOeHHE U (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWUIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cuntes
pactBopuMbIx ~ OenmkoB. CuHTE3  KJIE€TOUHBIX  MeMmOpaH. [mankwii  (arpaHyssipHBIN)
SHJOIIa3MaTHUeCKUi peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BELIECTB
B KJIeTKe. Bakyonu pactutenbHbix KieTok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIACTHABL. [Ipoucxoorcoenue
mumoxonopuui u niacmuo. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
(GYyHKIMM MUTOXOHApUH © miacTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTU]IBI
(OTOCHUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpanusie opranousl kinetku CTpoeHune u (yHKIIUU HEMEMOpPaHHBIX OPraHOHIO0B
KIeTkd. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopumaMeHTsl. AKmuHogvle
Muxpogunramenmol. MBIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULEUHbIX KIemoK.
MuxkpotpyOouku. Knetounsii mneHtp. CTpoeHHE U JABM)KEHHUE JKTYTUKOB M PECHHYEK.
MukpoTpy6ouku nutorasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmukpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHUE M (DYHKIUH.
SAnepHslil 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B HMHTEp(azHOM
anape. Jyxpomamun u eemepoxpomamur. benrku XpomMaThuHa — TUCTOHBL. J{uHamuxa s0epHou
0bon0uKku 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTku», «CTpoeHHe >KMBOTHOMN
KJeTKn», «CTpoeHHe pacTUTENbHON KileTkn», «CTpoeHrne MUTOXOHIpUn», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

O6opynoBaHue: CBETOBOW MMKPOCKON, MHKpPOIpenapaThl PacTUTENbHBIX, MHUBOTHBIX
KJIETOK, MUKPOIIpenaparhbl 0aKTepHUaIbHBIX KJIETOK.

Jladoparopnasi pabora Ne3«lccrnemoBanwe T1uia3MoiiM3a H - JIeIUIa3MoONiM3a B
PACTUTENbHBIX KIETKAX».

Jladoparopnasi padora Ned «3yueHre CTpOCHHsI KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTnyeckas padora Ne2 «3ydeHne CBOUCTB KJIETOUYHONH MEMOpPaHBI».

IMpakTuyeckas padora Ne3 «l3ydyeHHe IBMKCHHS IMTOIUIA3MBI B PACTHTEIBHBIX
KJIETKaxX).



9

Tema 6. O0MeH BeliecTB U NpeBpallleHHe JHEPTHH B KJIeTKe

AcCUMWISILIMS U TUCCUMUIISILIUSL — IBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTpOGHBIHK M  TeTepoTpoHBIA. YyacTue Kuciopoga B  OOMEHHBIX — Ipoleccax.
OHepreruyeckoe oOecrneueHue kietku: mpespamienne ATdD B 0OMEHHBIX Ipoleccax.
@epMeHTAaTUBHBIM XapakTep peaklUMid KIETOYHOro Meradonu3ma. DepMeHThl, UX CTPOECHHE,
cBoiictBa m MexaHusMm peiictBus. KodepmeHntsl. OTinuusi (epMEHTOB OT HEOPraHHMUYECKUX
KaTajgu3aToOpoB.  bENKU-aKTUBATOPBI H  OCIKU-UHTHOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEeHTAaTUBHBIX PEaKIil OT pa3INYHBIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHUMYECKHUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcueenHvlll  omocunmes y baxmepuu. Ceemocoduparowue nuemMenmsl U NUSMEHMNb
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cs., Cq. u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnustaue pa3nuyHbIx (akTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Keae300aKTepuu, cepodaKkTepun, BOJOPOIHBIC OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsel OpoeHHUS U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH M BO30YAUTENH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEPreTHdeckoro obOMeHa. I[loATOTOBUTENBHBIN JTarl.
['mukonm3 — 6eCKUCIOPOAHOE PACHICTIICHUE TIFOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Ouepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTrETHIESCKOTO OOMEHa.

JdeMoHcTpannmn

[Toprpersr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTUYecKuii oOMen», «buocunHTe3 Oenkay,
«Ctpoenue GpepMeHTay, «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pY0BaHKE JUIsl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

Jladoparopnasi pa6ora NeS «M3yueHue KaTaqTUTUYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTanas3bl)y.

Jladboparopnasi paGora Ne6 «M3yueHue (QpepMEHTATUBHOTO pACIICIJICHUS TMEPOKCHU]IA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

Jladoparopnas padora Ne7«CpaBHeHue Tpo1ieccoB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlabopaTopnasi pabora Ne8 «CpaBHeHHe MpoiieccoB OPOKEHUS U IBIXaHUS».

Tema 7. HacinencrBeHHast uHpopManus U peajm3anus eé B KIeTKe

Peakuuu matpudnoro cuutesa. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanusanus HacienCcTBEHHOW HMH@oOpmanuu. [eHeTuueckuil KoJl, €ro CBOMCTBA.
Tpanckpuniuss — Matpuunblid cuaTe3 PHK. [IpuHIMNBI TpaHCKpHUMIIMK: KOMIUIEMEHTAPHOCTH,
AHTUNAPAIUIEIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OGuocunTe3e Oenka. YcimoBust
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTese Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
9yKapuoT. Perynsiusi akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MpoLeccoB B KieTke. KieTounslit romeocras.
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Bupycel — HekieTouHble (GOPMBI KU3HH U OOJIUTaTHBIE Mmapa3uThl. CTPOSHHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

Bupycubie 3a0oneBaHusi yenoBeka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus 6onvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OamHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1ekapcms.

JdemMoHcTpauMu

IToprpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumpl w  cxembl: «buocuHTes Oenka», «l'eHeTmdyeckuid Koa», «Bupycsm,
«baxrepuodaru».

IIpakTuyeckasi padora Ned «Cozanue MOACIIA BUPYCay.

Tema 8. /KuzHeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaronux B uHTepdase. [loaroroBka KiIeTku K JeneHuto. [IpecuHTeTHYeCKU
(TIOCTMUTOTUYECKHI), CHUHTETHUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEePUOIbI
UHTEpQa3bL.

Marpuunbii  cunre3 JHK — pemmkanums. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBI  CHHTE3, aHTHUIAPAJUIENbHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kierkun — muro3. CTaguum MHUTO3a U MPOUCXOJALIME B HUX IPOLECCHL. THIIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrEe MUTO3a.

Perynsuus MuroTnueckoro uukia kietkd. [Iporpammupyemas kieTtouHas rubenp —
aromnTo3.

Knerounoe sapo, XpoMocoMbl, GYHKIIMOHATIbHASI T€HOMUKA. Mexanuzmbvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasa knemrka» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpan U

Tabmuupl u cxembl: «KWU3HEHHBIA MUK KIETKH», «MuTo3», «CTpo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpoIpenaparbl: «MHTO3 B KJIE€TKaX KOpellKa
JTyKay.

Jladoparopnasi padora Ne9«3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpenapaTaxy.

JlabopaTopnasi pa6ora NelQ «HabGmronenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3mMoB.  OJHOKJIETOUYHBIE, KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEAEITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakTepun,
apxeH, OHOKJIETOYHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIIH, Apyrue nNpoTucThl. KogoHuansHbie
OpraHU3MBlI.

B3anMocBs3b yacTeil MHOTOKJIETOUYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTpOeHHUs, PYHKUUNH W PacmloiIoKEHHUS
TKaHE! B OpraHax pacTEHUM.
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TkaHu JKMBOTHBIX M  4YeEJIOBEKAa. TUObI KUBOTHBIX TKAHEW: OJNUTEIUAJIbHAs,
COCIMHUTENIbHAs, MbllleuHas, HepBHass. OCOOEHHOCTH CTpPOeHMs, (QYHKLUUH U pacloOoKEeHUs
TKaHEH! B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHsl U CUCTEMbI OPIaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl  OJHOKJIETOYHBIX M
MHOTOKJIETOYHbIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckener. CTpoeHre U TUIIbl COEAUHEHUS
KOCTEH.

JIBuKeHHe OpraHu3MoB. JIBHXKEHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOMIHOE,
KI'YTUKOBOE, DPECHHYHOE. JIBMJKEHHME MHOTIOKJIETOYHBIX PACTEHUH: TPONM3MBI W HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pedekc. CkeneTHble
MBILIIBI U UX paboTa.

IInranue opranuszmos. Ilormomenyre BOJbI, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BELICCTB
pacreHusAMH. IIuTaHue >XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIIETOYHOE IHILIEBAapEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOrO TpakTa. IluieBapurenbHbie
xkeiessl. [InmeBapuTenpHas cucTeMa 4elloBeKa.

Jpixanue oprann3moB. [[pixanue pacrenuil. J{prxanue ®uBOTHBIX. [uddy3us ra3os uepes
HOBEpPXHOCTh KJeTkH. KoxkHoe apixanue. [lpIxarenbHas MOBEpXHOCTh. JKabepHoe u nérouHoe
JpIXxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIO)KHEHHE
CTpO€HMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTelnpHas cHUCTEMa 4YeJIOBEKa. MexaHu3M
BEHTWISILIMM JETKUX Y NTUI U MIIeKonUTaoImux. Perynsanus apixanus. JlpixareabHble 00BbEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI PAcTeHHMH. TpaHcHopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOCHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHHSI  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BblaeneHue 'y  KUBOTHBIX.
CokparutensHble Bakyoiu. Opransl BblgesneHus. @PuibTpanus, cekpeuuss U oOpaTHOe
BCaChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBsA3b MOJOCTU Tela C KPOBEHOCHOM
U BBIIEIUTENBHOW CUCTEMaMU. BplneneHue y MO3BOHOYHBIX XUBOTHBIX M 4YesloBeka. Iloukwm.
Crpoenue u ¢pyHKIMOHUpOBaHUE HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpeacrBa naccCUBHONW U
XAMHUYECKOM 3a1uThl. ODUTOHIMBI.

3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI 1 X IPOM3BOJHBIE. 3al[UTa OpraHu3Ma
or Oone3neil. VMMMyHHas cuctema uenoBeka. KIeTouHbli M TyMOpajabHBIH HMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTET. Teopus  KJIOHaJIbHO-
cenexktuBHOoro uMMmyHureta (I1. Dpnux, ®@. M. bepuer, C. Tonerasa). BocnanurenbHble 0OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3apaxuMoCcTe M peryisnuss y OpraHu3MoB. Pas3npaXumMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryinsanus y pacteHuil. PocToBele BemecTBa M MX
3Ha4YCHHUE.

HepBhast cucrema u pednexropHas perynsuus y >KUBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTIensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. besdycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopasibHast peryisiiMss W SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4YenoBeka. JKenesbl
OSHJOKPUHHOM CHUCTEMBI M HMX TIOPMOHBI. JleicTBUE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHAOKPUHHOU cucTeM. [ mmoramamo-runodusapHas cucrema.

JleMoOHCTpan U
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IToprper: U. I1. I1aBnoB.

Tabmuupel u cxemsl: «ONHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIH,
«baktepun», «lIpocrelimmey», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HAaceKOMbIX», «TkaHu pacTeHMI,
«Kopuesbie cuctembl», «Crtpoenue ctelOmst», «CTpoeHHe IHCTOBOW IUIACTHMHKM», «TkaHu
KUBOTHBIX», «Ckener 4venmoBekay», «llmmeBapurenpHas cucrema», «KpoBeHOCHass cucremay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mplueunas cucremay,
«BploenurenpHas cUCTeMa», «DHIOKPHHHAA cucTeMay, «CTpoeHue Mplmuel», «MMMyHHUTET»,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHu», «KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IUIaHApUKW», «BHYTpeHHEE CTPOCHHE IT0XKIEBOTO
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKaomuxcs», «HepHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINXY,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBONM MHUKPOCKOI, MHUKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKUX, KUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapuu pacTeHUH pa3HbIX OTIEINIOB, BIAXKHbIE IpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue Ul JIEMOHCTPAallMd I[IOYBEHHOIO M BO3AYLIHOI'O TMTAaHUS pacTEHHH,
paciiernyieHuss Kpaxmana u OelIKoB MOJ JeHCTBUEM (EpMEHTOB, 00OpyAOBaHHUE MJIs
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHBIX
JBUKEHHM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JladoparopHasi padora Nell «/3yueHue Tkaneil pacTeHUN».

Jladoparopnasi padora Nel2 «/3ydyeHue TkaHel KUBOTHBIX.

Jlaboparopnasi padora Nel3 «/3ydueHune opranoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0€ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYJIISIHS, (hparMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragun Meinosa.
IToBenenune xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Meio3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpimieBoe  pasBuTHe. l'ameroreHe3 y JKMBOTHBIX. IlosioBBIE — Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo10TBOpEHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenes — oOna u3z enaguvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobineHue.
Tunsl gpobnenus. /[Jemepmunuposannoe u neoepmuruposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apObIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHoB W TKaHEeW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErOCs 3apofblma (3MOpHOHANBHAS MHIYKIMA). 3akiajJka IJJaHa CTPOCHMS
KUBOTHOTO Kak pe3yJbTaT HWEPApXUYECKUX B3aWUMOJCHCTBHM TE€HOB. BiusHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. llocTamOpuonansHbl mnepuop. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ meramopdo3oM Yy O€ClO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOrO0 U HEMPSAMOrO Pa3BUTHSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunel pocta XKUBOTHBIX. PDaKTOpbl perysiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uejoBeka. [lepuosibl OHTOreHe3a 4YesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.
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Pasmuoxxenne u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce Meio3a. [lameToreHes y pacTeHUH.
Omno0TBOPEHUE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. J[BOWHOE OIUJIOJIOTBOpPEHHE Y
I[BETKOBBIX pacTeHuit. OOpa3zoBaHue U Pa3BUTUE CEMEHHU.

MexaHu3MBbI PETryIsIMUA OHTOTEHE3a Y PACTEHHUM U )KUBOTHBIX.

JdemMoHcTpauMu

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHHE», «THIBI OECOIOro PasMHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDy, «Pa3MHOKEHUE »HBIJIEHB», «Pa3MHOXKEHHE THAPBIY,
«Meito3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CIEpMaTO30Haa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsMoe u Hempsmoe pa3Butue», «PazButue Mmaiickoro
Kyka», «Pa3zButue capanum», «Pa3Butne IArymku», «/{BolHOE OMIOJOTBOPEHHUE Y IBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JIBYAOJIbHBIX PACTEHUN», «JKU3HEHHBIH LUKI
MOpPCKOM ~ KamycTbl», <«JKW3HEHHBII LHUKI MXa», <OKHW3HEHHBII LUK M[anoOpOTHUKA,
«KW3HEHHBIN LIUKII COCHBD».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpernapaTsl SMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozeib «L UK pa3BUTHS JIATYIIKI Y.

Jladboparopnasi padora Nel4 «JI3ydyeHue cCTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

JlabopaTtopnasi pabGora Nel5 «BpisiBieHHEe TPU3HAKOB CXOJCTBA  3apOAbIIICH
MTO3BOHOYHBIX YKUBOTHBIX .

JladopaTropnas padora Nel6 «CtpoeHHE OPraHOB pa3MHOKECHHS BBICIIIUX PACTCHHI.

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHHUS W Pa3BUTHUs T'C€HETUKH Kak Hayku. Pabotel I'. Menpens, I'. nme
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTHU TreHeTuku. Paborer H. K.
Konbmona, H. 1. Basunona, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, aJJIEJIbHbIE
TeHBbI, albTEPHATUBHBIC TPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UTOTA,
reTepo3UroTa, 4ucras JWHUSA, THOpUABI, TeHOTUN, (eHoTurn. OCHOBHBIE METOIbl TE€HETHKHU:
TUOPUAO0IOTHUECKUM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JleMoHCTpanuu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEIIMBAHUS.

Jla6opaTopnasi pabora Nel7 «J/Ipo3oduia kak 0OObEKT FreHETHYECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuruBanue. [lepBeiii 3akoH Menaenss — 3aK0H eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH Menzaens — 3aKoH
paciieruieHus Ipu3HakoB. LluTogorndeckrie 0CHOBBI MOHOTHOPUIHOTO CKpelnBanus. [ umoresa
YUCTOTHI TAMET.

AHanu3upytoniee  ckpemuBaHue.  [IpoMexyTouHbBIl ~ XapakTep — HacleJoBaHUSI.
Pacmienienue npu3HakoB Mpy HETTOJTHOM JOMHUHUPOBAHHH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJIeI0BaHMs Mpu3HaKoB. [{uTomornyeckne OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHMS.

Cuennennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOe HacleI0BaHNe
T€HOB, HAPYIIEHUE CLIETUIEHUS MEXAY F'€HaMH. XPOMOCOMHAsi TEOPHUS HACJIEICTBEHHOCTH.

['enetuka mosa. XpOMOCOMHBIH MEXAHU3M OIPEACICHUs Moia. AyTOCOMBI U TOJIOBbIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C MOJIOM.
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I'enorun kak wnenoctHas cucrema. llinelorponuss — MHOXKECTBEHHOE [EHCTBHE I'€HA.
MHoOXeCTBEeHHBIM ajulenu3M. B3anMoneicTBue HeauIeIbHBIX T'eHOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYeCKUI KOHTPOJb pa3BUTHUA PACTEHUH, JXUBOTHBIX M UYEJIOBEKA, a TaKkKe
(U3UOTOTHUECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOJECHUCTBUS «XO35IMH — MApasuT» U «XO35UH —
MHUKpoOHOM». ['eHeTHuecKkne acieKThl KOHTPOJIS U M3MEHEHUS HAClIeACTBEHHOW HH(OopMaIy B
IIOKOJICHUSIX KJIIETOK U OPraHU3MOB.

JleMoOHCTpaL U

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoil 3akoHBl Mennens», «Tpetuii 3axkon Menpaemnsy,
«AHanu3upympllee ckpenuBanue», «Henonanoe nomunupoBanuey, «CLEIIICHHOE HAclIel0BaHUE
NpPU3HAKOB y Apo3oduis, «I'eneruka nona», «Kapuorun yenosekay», «Kapuorun apo3oduis,
«Kapuotun ntuisn», « MHOXKECTBEHHBIN ajiean3M», «B3anmoaenicTeie reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
IIOKOJICHUSI U PAacCILEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHAa HE3aBHUCHMOTIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIEeI0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «/po3opunar.

IIpakTuyeckas padora Ne5 «/3yueHue pe3yabTaTOB MOHOTUOPUIHOTO CKpPEIIMBAHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora Ne6 «/3ydeHue pe3yabTaToB IUTHOPUAHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

B3aumoneiictBue reHotuna u cpeapl npu GopmMupoBaHMH (QeHoTuna. V3MeHYMBOCTb
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE NpPU3HAKU. Buabpl  HM3MEHUYHMBOCTH:
HEHACJICJCTBEHHAs] U HACJIEICTBEHHAsI.

MoudukaronHass ©3MEHUYUBOCTh. Ponb cpensl B pOpMHPOBAHUU MOIUPUKAIIOHHON
u3MeHunBocTd. Hopma peakiuu nmpusHaka. BapuanuonHsli psj v BapuanuoHHast kpusas (B.
HoranHcen). ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

I'eHoTnMuYeckass HM3MEHUYNBOCTh. (CBOMCTBA TE€HOTHIIMYECKONM HM3MEHYMBOCTH. Bumsl
TeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KomOunaTtuBHas u3MeHYMBOCTh. Mei03 U MOJI0BOM Mporecc — OCHOBa KOMOMHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I€HETHUYECKOI0 pa3Ho00pas3us
B IIPEJIENax OJHOTO BUJA.

MyrtanroHHass W3MEHYMBOCTb. Bunapl MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHblE W WHAYLUPOBAaHHbIE MyTalMH. SnepHple M LUTOIIA3MAaTUYECKHE MYTalUU.
ComaTtnueckue M 1oJIOBble MyTauuu. IIpuumHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH TOMOJIOIMYECKHX
psanoB B HaciencTBeHHoW wuzMeHuuBoctd (H.W. BaBunos). BresnepHas H3MEHUYMBOCTh H
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoOHCTpaL UK

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

Tabmuupel 1 cxembl: «Buabsl n3MeHuuBOCTH», «MoauduKaMoHHAs HW3MEHUYHUBOCTHY,
«KomOuHaTuBHast ~ U3MEHUMBOCTB»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTHueckue
3a0oJieBaHus YenoBeKkay», «Buabl MyTanuity.

Ob6opynoBaHue: >XKHMBbIe M TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUH, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.
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JlabopaTopnasi pa6ora Nel8 «lccrnenoBanme 3akoHOMEpHOCTEH MOAU(DUKAIIMOHHOMN
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIlIMOHHOTO PsAJIa U BAPUAITMOHHON KPUBOM».

IIpakTnyeckas padora Ne7 «Myrtauuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIPENapaTax ).

Tema 14. I'eneTnKa Yeji0BeKa

Kapuorun uenoBeka. MexayHapoagHas NporpaMMa HCCIEIOBAHMS TI'E€HOMA 4YeEJIOBEKa.
Mertonpl n3yueHusl TeHETUKU YeJIOBEKa: T'€HeaJIOTMYeCKUi, OJIM3HENOBbIH, [IUTOreHEeTUYECKHH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIsIpHO-reHeTuuecKuil. COBpPEMEHHOE OIpEeIeIIeHNE
TEHOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomousro [11P-
ananu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3Hn ¢ HacieICTBEHHOW IPEAPACIONOKEHHOCTBIO. 3HAYEHHE MEIULMHCKONM T'€HETHKH B
NPEJOTBPALICHUN W JICUCHUHM TE€HETHYECKHX 3a00JeBaHUN dYenoBeKa. MeAMKO-TeHETHYECKOe
KOHCyJbTUpOBaHue. CTBOJIOBBIE KIETKH. [IoHATHE «T€HETHYECKOTO Ipy3a». DTUYECKHUE aCIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue ¢akTopbl MOBBIIIEHHOW YyBCTBUTEJIBHOCTU YellOBEKa K (PU3MUECKOMY M
XUMUYECKOMY 3arps3HEHUIO OKpYXKaIIIEeW cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJI0OBEKA K ITATOJOTUSIM.

JleMoOHCTpaL U

Tabmuupl u cxemsl: «Kapuotun denoBeka», «MeTonbl U3ydeHUs T€HETUKU YeJIOBEKa»,
«["enernueckre 3a00I€BaHUS YEITOBEKAY.

IIpakTuyeckasi padora Ne§ «CocTaBieHUE U aHAIHU3 POJIOCIIOBHON Y.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkICHUE CEIeKIMM M JoMectukauuu. Yuenue H. .
BasuiioBa o LleHTpax nmpoucxoxaeHus 1 MHOrooOpa3us KyJabTypHBIX pacTeHuil. Posib cenekuuu
B CO3JaHMM COPTOB pPAcCTeHUH U NOpoxA KUBOTHbIX. CoOpT, MNopoaa, IITaMM. 3aKOH
TOMOJIOTHYECKHUX PsI0B B HaciueACTBEHHOM m3meHunBocTH H. M. BaBunosa, ero 3Haduenue s
CEJIEKLIMOHHOM pabOThI.

MeTtoibl ceneKIIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MacCOBBIN U MHAUBUAYAJIbHbIN.
Oranbl KOMOMHAIMOHHOHN cenekuuu. McnbplTaHue mpou3BoauTesiel mo nmoromctBy. Ot6op mno
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C ITOMOIIBIO aHAIHU3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanuvoHHBIR 1
XUMHUYECKMM MyTareHe3 KakK HMCTOYHHUK MyTalud Yy KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIyYEHUSI UCXOAHOTO MaTepuaa Juis CEeIeKIUH.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rtubpuauzanus. bau3kopoicTBeHHOE
CKpelrBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpelMBaHue, UM ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMIKEHHUS CEJIEKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M HU3y4EHHE T'€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyel s co3qaHusl HOBBIX COPTOB U FMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyeckuMu pecypcamii cebCKOX03AUCTEEHHbIX U NPOMbICIO6bIX
JHICUBOMHBIX 8 YENAX VIYUUIeHUS CYWeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUueM COBPEMEHHbIX MemMO008 HAYUHLIX UCCIe008AHUL, Nepe00sbIX uoell u
NepcneKmueHbIX MexXHOI02UL.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.
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Tabmuupl 1 cxembl: «L{eHTpbI TPOUCXOXKACHUS U MHOTO0Opa3usi KyJIbTYPHBIX PacTeHHI,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEICTBEHHOW W3MEHYMBOCTH», «METOIBI CEeNeKIUn»,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

Jladoparopnasi padora Nel9 «l3ydyeHne COPTOB KYJBTYPHBIX PACTCHHUH M TOPOJ
JIOMAILITHUX KUBOTHBIX).

Jladoparopnasi padora Ne20 «/3ydeHue METOI0B CEIEKIIMHM PACTSHUM.

IIpakTnyeckas padora Ne9 «lIpuBuBKa pacTeHUI».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0010 U

OOBeKTBI, HCIONb3yEMbIE B OMOTEXHOJOTMHM, — KIETOUHBIE M TKaHEBBIE KYJBTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepUCTHKa. TpaauiuoHHas OWOTEXHOJIOTUA: XJeOomleueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEHE. Mukpoouonorndeckuii cunte3. OObEeKTHI
MHUKpOOHOIOrndeckux Textonoruii. [IponsBoacTso Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO ITOJIYYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas mHxkeHepus. MeTonbl KyJlbTypbl KJIETOK M TKaHEW pacTEHUM M KUBOTHBIX.
Kprnobanku. Comarnueckasi ruOpumu3amus W comaTtudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKLMsl AWLEKIETOK M KIOHUPOBAHME JKUBOTHBIX. MeETOA TpaHCILIAaHTALMM sEpP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueUpo8aHuss U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas1 ¥ I'eHHass MHkeHepus. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHMPOBAHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas meaununa. [TIP-muaraocTuka.
MeTab010MHBIN aHaIU3, FEHOLIEHTPUUYECKUI aHAJIN3 IPOTeoMa YesloBeKa JIsl OLIEHKH COCTOSIHUSA
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHH,
CO3/7aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONMPUHTUHIA U
ckaddonauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON METUIIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHW3MOB (pyHKuuonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I eHHas HHKEHEPUSI».

IpakTnyeckas padora NelO «[lomydeHre MOJOYHOKUCITBIX IPOTYKTOBY.

11 KJIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B 0M0JI0THH

OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JearenpHocTs Y. JlapBuHa.

JBwxynme cuiabl sBodronuu  BuaoB 1no Y. JlapBuHY (BBICOKAas WHTEHCHUBHOCTH
pPa3MHOXKEHHS OPraHU3MOB, HAacJEJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).
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Odopmnenne cunrerndeckoi Teopuu 3Bomtonuu (CTI). HeliTpanbHas Teopust SBOIIOLUU.
CoBpeMeHHas 3BOJIIOIMOHHAST OWOJIOTHS. 3HAYEHHE HBOJIIOIIMOHHOW TEOpHH B (POPMUPOBAHUHU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemMoHcTpauMu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, U.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexanuzMm ¢GOpMUPOBAaHUS MPHUCIIOCOONICHUM y pacTeHUd u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Dopmbel O00prOBI 3a cymiecTBoBaHHe», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTs», «[loponbl JOMAlIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUHN IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak 3JaeMEeHTapHas eAuHuLa 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETHYECKOTO pa3Ho00pa3us U CTPYKTYphI nomyssiuil. U3Menenne reHohoH/1a MOMyISIINH KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE sBJIEHUWE. 3aKOH IeHeTuueckoro pasHoBecus J[x. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIHME CHIIBI) JBOJIONMH. MyTallMOHHBIA TpoIecc.
KomOunatuBHass u3mMeHUMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
4acTOT ayuiesied B momyisiusix. D(QexT ocHoBatens. Igdghexkm 0OymvlLiouHO20 20pPAbIIKA.
CHudicenue ceHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMyISIAN:
reorpaduueckas (mpocTpaHcTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrectBenHblii 0TOOp — Hampapisromui ¢axTop sBomonuu. DOpMBI €CTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHMSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KaK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucrocoOIeHni y opranu3MoB. Apomopdo3bl U uanoagantauuu. Ilpumeps! npucrnocoOneHuit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u CTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOAIBOIIOLUH.
M3onsuust — ximrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oOBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CUMIATPUYECKOe (9PKOJIOTHYECKOE), «MTHOBEHHOE
(monummonanzanus, rudpuanzanus). JJuTenbHOCTh SBOIOIMOHHBIX POIIECCOB.

MexaHu3mMbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
6unopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLUS IMapa3sUTOB U HMX X03s5ieB. MexXaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[loMynsSImoHHas CTPYKTypa BUIaY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKymme CHIBI  DBOJIOIHN,
«DKOJIOTHYECKasT H30JALMs MONYJSIIMiA ceBaHCKOM (openny», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomymsimoHHbIe BOIHBI YHCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «AnaycTpuanbHbId MEJIAaHU3M, «KuBbie HCKOMaeMBbIE,
«ITokpOBHUTENBCTBEHHAsI OKpacka MXKHUBOTHBIX», «lIpemynmpexnaromas oOKpacka >XHUBOTHBIXY,
«®Du3nonoruueckre agantauuny, «I[IpucrnocodbseHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTbHY,
«Kpurepun Buma», «Bunbl-nBoitHukn», «CTpykrypa BHAa B mnpupoae», «CrocoObl
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BupooOpa3oBanus», «l'eorpadpuyeckoe  BHIOOOpazoBaHMe TPEX  BUAOB  JIAHJBIIICH,
«IKOJOTHYECKOe BHUIA000pa3oBaHue BUIOB CHHHIY, «[lomumuionasr pactenuit», «KamycTtHo-
peneUYHbIA THOPHIY.

O6opynoBanue: repOapuy pacTeHUN, KOJJICKIIMHM HACEKOMBIX, Yydella MTHUI] U 3Bepel ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHM, Yydena NTHUIl M 3Bepe pa3HbIX BHJIOB, repOapuu
pacTeHuil OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMU.

JlabopaTopnasi paGora Nel «BrisiBiIeHHE U3MEHUMBOCTU y 0COOEH OHOIO BUJAY.

Jladoparopnasi pa6ora Ne2 «lIpucrnocobneHuss OpPraHM3MOB M HMX OTHOCHUTEIbHAs
L[EJIECO00PA3HOCTHY.

Jladoparopnasi padora Ne3 «CpaBHeHHE BUOB 110 MOPHOIOTHIECKOMY KPHUTEPHUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Mertonbl n3yueHusi MakposBoIoLnuu. [laneoHTonornyeckne MeToApl U3y4EeHHs! SBOJIFOLUH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduyeckue wmetonsl u3yudeHus sBomonuu. CpaBHenue ¢uopbsl U (ayHbl
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOAbI U3YUYCHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIIOIMOHHBIX HOBILECTB.
['omonornyHele U aHANOrMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIsIpHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTH4YEeCKHME METOJAbl M3YyYEHHUS  HBOJIOLHUU.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PHIIOTEHETHYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAaIlM1 U SBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (mpaBwia) dBOMOUMU. [lpunyun  cmeHvl  QyHKYuULl.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuiel U cxeMbl: «OUIOTeHETUYECKUI Pl JIOMIAIN», «APXEONTEPUKC, «3BEpPO3yObIe
suiepsl», «Cterouedansy, «Punnodurer», «CeMeHHbIE MAaNOPOTHUKNY, «buoreorpadudeckue
30HBI 3emnuy, «llpeiid xoHTHUHEHTOBY», «PenukThl», «HauanpHbIE CTaguu SMOPHUOHAIBHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJIOrMYHBIE ¥  aHAJIOTMYHBIE  OpraHbI»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKAa W ILIMMIaH3e», «l JaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJISHKH HMCKONAeMbIX OCTAaTKOB OpPTraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTAapHBIX OPTaHOB M AaTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KM3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HMU (KpealnoHM3M). ['umore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Talbl HeOpraHUuyecKkoi »Bostouy. [InanerapHas (reonoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTE€HHBIM CHHTE3 OPraHMYEeCKHX BEIECTB U3 HEOPraHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Onapuna, rumote3a nepBuyHoro OynboHa Jkx. XomjaeiHa, reHeTuyeckas
runore3a I'. Mémnepa. Pubosumbr (T. UYek) u rumore3a «mupa PHK» VY. TunGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hctopuss 3emnmum u Meroabl €€ wu3ydeHus. lIckomaeMbple OpraHMYECKHE OCTaTKH.
'eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsE  TIEOXPOHOJIOTHS.
['eoxpoHoIOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTTOXH.

HauanbHble aTanbl oprannyeckoil sBosonuu. llosBieHne U 3BOMIONMS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKPOOHBIE
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OMOIUIEHKM Kak aHajor TMepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. I[IpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHne SyKapuoT (CUMOMOTEHe3). DBOJIOIHOHHOE IMPOUCXOKIACHHE BHPYCOB.
[IpouicxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bl PaCcTEHUU.
Beixon pacrenuii Ha cymy. IlosBineHue CHOpPOBBIX pacTEHUN W 3aBOEBAHME HMH CYILH.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OcHOBHBIE 3Tamlbl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKH3HBL B BOJIC. DBOIIONUS NO3BOHOYHBIX. [IponcxoxaeHne ampuOuii U penTHmi.
[Tpoucxoxaenue miekonuramux u nOtull. llpuHnun xiarodeBoro apomopdosa. OcBoeHHe
0€CI103BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue *u3Hu Ha 3emiie TI0 ApaM U MEPHOJIaM: apXeH, MpoTEepo30H, MMajieo30il, Me3030H,
KaifHo30M. OOmias xapakTepuCTHMKa KIMMaTa W TeoJOTMYecKux mporeccoB. [losBienue u
paciBeT XapaKTEepPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
cocrtaB atMmochepsl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKHUE KPHU3HMCHI Mpounuioro. IIpuumHbl U crencTBus
MacCOBBIX BhIMUpaHUI. COBpEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHsi OMopazHoo0pas3us Ha 3emiie.

CoBpemeHHas cuctema opraHudyeckoro mupa. [IpuHIUMNBI Kaaccu@uKauyu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpets: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, {x.
Xonaeitn, I'. Ménnep, C. Munep, I'. IOpu.

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
camo3apoxxeHus: xu3zHm», «Cxema omnbita C. Muiiepa, I'. FOpu», «3tanbel HeopraHudeckon
3BOIIOLUNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tambl OPraHUYECKON IBOJIIOLUNY,
«Cxema oOpa3oBaHMsl DJyKapuoT NyTéM cuMOHoreHesa», «Cuctema 3>KHBOH HPUPOIBDY,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHMOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJIOpOCHN», «Mxm», «llamoporHukm», «l 00ceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS JKMUBOTHOIO MHUpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocreiimuey», «KumeunononoctHeley, «llmockue dvepBu»,
«YeHucToHOTHEY, «PbIOBIY, «3eMHOBO/IHBIEY, «IIpecmbikaromuecs», «[Ituisy,
«Munekonuraromuey, «Pa3Buthe JKHM3HM B apxeHckoW ape», «PasBuTHe KU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BuTHE KWU3HM B TNAJNCO30MCKOM 3pey», «Pa3BuThe XU3HU B
Me3030iCcKOil 3pe», «Pa3BuTve XKU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPaA».

OOGopynoBanue: TepOapul pacTeHUW pPa3TUYHBIX OTIEIOB, KOJJIEKIIMM HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIe3HBIX
HCKOIIAEMBIX, MYJISIKU OPTraHMUYECKHUX OCTaTKOB OPTaHNU3MOB.

Jladoparopnasi padora Ned «/I3ydeHre W OMHCAaHHE HMCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOB.

IIpakTuyeckas padora Nel «/I3ydyeHne oCoOEHHOCTEM CTPOEHUS PACTEHHM pa3HBIX
OTJIEJIOBY.

IpakTuyeckass padora Ne2 «M3ydeHne OCOOEHHOCTEH CTPOCHHSI TTO3BOHOYHBIX
JKUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl n 3anaun aHTpONoa0ruu. MeTobl aHTPOIIOIOTHH.
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CraHOBJIEHHE TIPEACTABICHUI O NMPOMCXOKICHUM YEJIOBEKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHBIE HAYYHBIE TEOPHH.

CxozmcTtBo  uenoBeka € JKUBOTHBIMHM. (CHCTeMaTHYECKOE IOJOKEHUE  YeJIOBEKa.
CBujgerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOP(OIOrHYECKHE,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
KUBOTHBIX. [IpsMOXOXkIE€HNE U KOMIIJIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHe rosoBHOroO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (QakTopbl)  aHTpPOIOreHe3a:  OMOJIOTMYECKHE,  COLUANIbHBIE.
CooTHolieHre OUOIOTUIECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaguM aHTponoreHesa. PanHue uenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI)
¥ PaHHHUE TOHTHJIBI — OOIIME MPEAKH YEIT0BEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JIBYHOTHE MpenKu JiroAcil. YeloBeKk yMelbld, MepBble M3TOTOBJICHHUS Opyauil Tpyna. YenoBek
MPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ JIto/iel 3a mpenensl Adpuku. YenoBek reienbOeprekuii —
00K NpeoK HeaHIepTaIbCKOI0 YeI0BEKa 1 YelIoBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUi
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THUIIA, JNEHUCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenamMu Adgpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLMS COBPEMEHHOI'O uenoBeka. EcTecTBeHHbBII 0TOOp B MONYJSALUAX 4YeJIOBEKa.
Myrauuonsslii npouecc u nonumopdusM. IlonynsaunoHHble BOJIHBL, Apei] reHoB, Murpanus u
«a¢ ekt ocHOBATENS» B MOMYISIIUAAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacwl. [lonsrue o pace. bonbime pacel: eBponeougHas (eBpasuiickas),
aBCTpaJIO-HErPOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTU paccelieHUus 4YeJloBeKa M0 IulaHere. EauHcTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIOCOONCHHOCTh  YeNOBEKa K  Pa3HBIM  YCIOBHUSIM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl M aperida reHoB Ha MOP(HOJIOTUI0 U
(U3HOJIOTHIO YEIOBEKA.

MexaucuuruinHapaele  MeTolbl B (pu3nueckoi (OMOJIOrMUYEcKOW) aHTPOIOJIOTUH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJC€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOIMYJISALHUM.
bruocounaneHple  HCCIENOBaHMS  IpPUPOABI  yesoBeka.  MccimenoBaHue — KORBOJIOLMU
OMOJOTrNYECKOIr0 U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpanun

IToptpetsr: Y. lapun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTonbl aHTPONOJIOTUHY», «['OMIOBHOM MO3I 4YeloBEKay,
«YenoBekooOpa3Hble 00e3bsiHBI», «CKeleT 4enoBeKa W CKEJeT MIMMIIaH3e», «PynauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO UEJIOBEKay,
«ABcTpanionuTek», «HenoBek ymenblit», «HenoBek npAMoxoasiuily, «/{eHncoBckuil 4eIoBeK»
«Heanpepransup», «KpoMmanboHIB», «IIpeakm denoBekay, «ITambl 3BOJIOLUU YEIOBEKa,
«PacslI yenoBekay.

ObopynoBaHue: MyJsKM OKaMEHEJIOCTeH, MPeIMETOB MaTepHalbHONW KyJIbTYphl MPEIKOB
YeJoBeKa, penpoAykiuu (potorpaduu) KapTHH C MHQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH ITPOUCXOKJCHUS YeoBeKka, (poTorpaduu HaX0JA0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIeT YeJIOBEKa, MOJIEb Yeperna 4ejloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YelOBeKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCa MIPEIKOB YEJIOBEKA.

Jladoparopnasi padora Ne5 «3ydueHue 0COOCHHOCTEH CTPOCHHUS CKeJleTa YeJIOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora Ne3 «3ydyeHne SKOIOrMUECKUX a/lalTallil yeloBeKay.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kaloen cpeaoi

3apoxaeHue U pa3BUTHE dKosnoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pasnensr u 3amaum skomoruu. CBsi3b
AKOJIOTHH C IPYTUMU HayKaMH.
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Mertoap! skonoruu. IloneBsie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HNPUPOIHbBIE U
nabopaTopHbie. MogenupoBaHue B KOJIOTHU. MOHUTOPHUHT OKPYIKAIOIIECH CPEJIbl: JTOKAIbHBIH,
PETHOHANIBHBIN U TII00ATBHBIMH.

3Ha4YEeHHE SKOJOTMYECKUX 3HAHWM [JIs YeJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHUE KaK
OCHOBa CBA3€H 4eJIOBEUeCTBA C MNpuUponod. POpPMHUpPOBAHHE DKOJOTUYECKOW KYJIbTYypbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuipl 1 cxembl: «Paznensl sKoiaorum», «Metoasl dKojaoruny, «Cxema MOHHUTOPHUHTA
OKpYKaroIIEH CpebD».

JladopaTopnasi padora Ne6 «/3yueHrne METO0B 3KOJIOTHYECKUX HCCIICTOBAHUI».

Tema 7. OpranusmMsl U cpeaa 0OMTAHUA

Oxonoruyeckrue (GakTopbl W 3aKOHOMEpHOCTH MX  JeictBus. Knaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKonorndeckux (aktopos. [Ipasuino munumyma (K. [lnpenrens, FO.
JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoiusm.

Temmepatypa Kak dKojorudeckwii ¢akrop. [leiictBue TemmepaTypsl Ha OpPTraHHU3MBIL
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocts kak skonorumdeckuii ¢dakrop. [IpucnocobneHus pacTeHHN K TOIEPKAHUIO
BojHOro Oamanca. Knaccudukanus pacteHuid mo OTHOUIEHHIO K Boje. [Ipucmocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAS, HA3€MHO-BO3YIIHAs, IMOYBEHHAs, TNTyOWHHAas
MOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

Kuznennolie ¢opmbl opranuzMoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbIE GOpMBI
pacTeHH: NepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
Ku3HeHHble (QOpPMBI KUBOTHBIX: THUIPOOMOHTBI, T'€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTU
CTpOEHUs U 00pa3a KU3HU.

buotnueckne  ¢daktopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XHUIHUYECTBO, cMMOM03 1 ero ¢opmel. [lapazutusm, kooneparys, MyTyajlu3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBHUN Ui CYIIECTBOBAaHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoHCTpanun

Tabmuipl u cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP», «IKOJIOTHUECCKUE
TPYIIBI )KUBOTHBIX IO OTHOILEHUIO K CBETY», «TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHbIEY», «DHU3MOTOTHYECKUE aJalTallud >KUBOTHBIX», «Cpeabl OOUTaHHS OpPraHU3MOBY,
«buonoruyeckue put™Me», «KusHeHHbIe HOPMBI pacTeHuit», « Ku3HeHHbIe POPMBI JKUBOTHBIXY,
«IKOCHCTEMA IHPOKOIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOrO Jeca», «llemu nuraHusy,
«XumnuyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaausm».

O6opynoBanue: repbapuu pacTeHUW M JKUBOTHBIX, HPHUCIOCOOJIEHHBIX K BIHUSHUIO
pPa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PAaCTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHBBIE KOMHATHbBIE
pacTteHus, repOapul M KOJUIEKLUH TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTONYMBBIX
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pacTeHHi, uyuyena MNTUI W 3Bepeid, repOapuM pacTeHUH, OTHOCIIIUXCA K THUrpopuTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHs] JAHHBIX TPYII, KOJJIEKIMH >KUBOTHBIX,
OoOUTAIOIMX B Pa3HbIX Cpeaax, repOapuy M KOJUIEKIMU PACTEHUH M KUBOTHBIX, OOJIaJaroIux
YyepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HHM, repbapuu u
KOJUICKIIMA PACTEHUH W JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICUCTBUSAX.

JlaGopaTopnasi padora Ne7 «BpIsiBIeHHE TPHUCIIOCOOICHHUI OPTaHW3MOB K BIUSHHUIO
CBETa».

JlabopaTopnasi padora Ne8 «BrisiBieHHE TPHUCIIOCOONICHUN OPTaHU3MOB K BIUSHUIO
TEMIIEpaTypbI».

JlaGopaTopnas padora Ne9 «AHaTOMHUYECKHE OCOOCHHOCTH PAacTEHUIl M3 pPa3sHBIX MECT
oOUTaHUY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTepUCTUKHU momyisiiuu. [lomynsanusa kak Ouonoruyeckas cUCTEMa.
Ponp HeomHOpOAHOCTH Ccpenbl, (GU3NYECKHX OapbepoB M OCOOCHHOCTEH OMOJIOTMH BHUIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Monmynsauuid. OCHOBHbIE MOKA3aTeNN MOMYJISIINN:
YHUCIIEHHOCTb, IUIOTHOCTh, BO3PACTHAs W IIOJIOBasl CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyisuud. OLeHKa YHUCIEHHOCTH MOmyisiiuu. uHamuka
NONYJISIUUU U €€ peryssanus. buornueckuil noTeHuMan nonyasiuuu. MonenupoBaHue JUHAMUKU
nonymsiuun. Kpussie pocta uucineHHoctu mnonyisuud. Kpuseie BbDKHMBaHMs. Perymsius
YUCIEHHOCTH TMOMYyISALUNA: POJb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsiTue 00 »SKonoruueckoi Humie Buga. MecrooOutanue. MHoOromepHas MoOJETb
skosornyeckord HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Humm. [loTeHunanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momyssuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS ¥ MUTPAlMi JKUBOTHBIX. bHOJOTHYECKHE WHBA3UU
Yy>KE€POJIHBIX BUJOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTEePUCTUKU NMONyIsuun», «lIpoctpancTBenHas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuibsl HOOMysquu», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3eMJIM Pa3IuYHbIMH opraHuzMammuy, «Mopaenb skonorudeckoi Humm Jhx. .
XaT4MHCOHAY.

O6opynoBanue: repO0apuy pacTeHUN, KOJJIEKLINN )KUBOTHBIX.

JlaGopatopHnas pa6ora Nel0 «[IpucnocobneHust ceMsiH pacTeHU K pacCeIeHUION.

Tema 9. Jkos10rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmectBa opraHu3MoB. buoiieHo3 u ero cTpykrypa. CBsi3u MeXJy OpraHu3Mamu B
OuoreHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: MNPOAYLEHTHI, KOHCYMEHTbI, pelayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Adbnorndeckue 010K 3KocucTeM. [10UBBI U MBI B IKOCHUCTEMAX.
KpyroBopoT BeuiecTB 1 MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. brioMacca n npoayKiusa. DKOJI0rH4eCKUe MUpaMubl
yucesl, OMomMacchl ¥ SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHbI COOOIIECTB — CyKleccuu. llepBUuHbIe U BTOPUYHBIE CYKIIECCUM M HX
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OPUYMHBL.  AHTPOIIOTEHHBIC BO3JCHCTBUS Ha cykueccud. KimmmakcHoe — cooOIIecTBo.
buopa3znoobpa3ue 1 NoJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. DKOCUCeMbl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmeneu, nyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus wmexay
AQHTPOINOT€HHBIMU U IPUPOAHBIMHU IKOCHUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. I'oponckas ¢opa u dayna.
CuHaHTponu3anusi ropoJckoi (¢ayHbel. buosormueckoe U  XO3AHCTBEHHOE 3Ha4yeHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (DOPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJACHUCTBUI  OpraHU3MOB B
aKocucTeMax. Poab kackaonozo s¢ghghexkma u 6u006-30upuramopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, NOMYJALMKA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHbIX U AaHTPOIIOI'€HHBIX BO31EHCTBUH.

Mexanuzmol  6030eiicmeusi  3aepA3HEHUll  PAsHblX MUNo8 Ha  CyOOP2AHUZMEHHOM,
OpP2AHUZMEHHOM, NONYJIAYUOHHOM U OKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeausi. MeToq0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencau.

Tabmuubt u cxemsl: «CTpykTypa OHOLIEHO3a», « IKOCHCTEMA MIMPOKOIMCTBEHHOTO JIECay,
«JxocuctemMa XBOHHOro jeca», «DyHKIHMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 9KkocucreMe», «llenmn mwmTaHWs (macTOMINHASA, JETPUTHAS)Y,
«DKOJIOrHUecKas MUpaMua Yucen», « IKOJIOTHUecKas mupaMuia 6uomacchl», «IKOJOruIecKas
nupamuaa sHeprum», «OOpazoBanue Oonotay, «llepBuynas cykueccus», «BoccraHnoBieHue
Jeca 1mocie moxapa», «JKocucTemMa o3epay», «ArpoueHos3», «KpyroBopoT BelIeCTB U MOTOK
SHEPTUu B arporieno3ey, «I[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repObapuy pacTeHUH, KOJUIEKLIMM HACEKOMBIX, yydesa INTHUIL] U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb IKOCHCTEMEI.

IIpakTnueckas padora Ned «3ydeHue u onrcanue ypooIKOCUCTEMBD».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapHas o6osjodka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBAja
KU3Hb. PazBuTHe npencrapienuii o onocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeiecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUsI Onocdepsl. OcodeHHocTH Ouochepsl Kak rio0ambHOM
skocucTeMbl. JluHamudeckoe paBHoBecue B Ouocdepe. KpyroBopoTel BemiectB U
OroreoXMMHYECKHe HUKIIBI (yriieposia, a3ota). PUTMHUUHOCTS siBIIeHUI B Onocdepe.

3onanbHOCTh Onochepsl. [TonsTre 0 6MoMe. OCHOBHbBIE OMOMBI CYIIH: TYHApA, XBOWHBIE
jeca, CMEUIaHHbIe W IIMPOKOJIMCTBEHHBIE JIeca, CTEMH, CAaBaHHBI, ITYCTHIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kiumar, pacTUTenbHbIN U KUBOTHBII MUP OMOMOB CYILIH.

Crpyktypa W YHKOHS JKHBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO TIOTEHIHAla |
O6uochepHbIX QYHKIUI.

JleMoOHCTpPaL U

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpt u cxemsl: «l'eocdepsr 3emumy, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoja B mpupoje», «KpyroBopor kuciopoaa B npupozae», «KpyroBopoTt BoJbl B IPUPOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kmmumatudeckue mosica 3emum», «TyHnmpa», «Tairay,
«Cmemannbiii  nec», «lllupokonucTBenHslii Jnecy, «Crenby», «CaBanHay, «llycTbIH:Y,
«Tponmuecknii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.
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Tema 11. Yesi0BeKk 1 OKpYKawIIas cpeaa

DKOJIOTHYECKUE KPU3UCHI W WX TpUYMHBL. Bo3aeicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KiinmMara.

AHTpOIIOTEHHOE  BO3JCHCTBHME Ha pPACTUTENbHBIH M KMBOTHBIM wmup. OxpaHa
PacTUTEIBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMIIBI OXPaHbl NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHbIE TIPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPObl. PannoHansHOE
IPUPOJONOIL30BaHUE M COXpaHEHHe OHOJOoru4yeckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTHU TII00ABHBIX IKOJIOTHYECKUX KPpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHbIC TOCTIEACTBHS.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmembl, obecneyugarowue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
akocucmem. OCHOBbL IKOpeadbUIUmMayuy IKocucmem 1 cnoco606 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue ruapocheps»,
«3arpsisHeHne  TOuBBl», «llapHMKOBBI 3 dexT», «Ocob0 oxpaHseMble MPHUPOTHBIC
TeppuTOpUn», «MOJENHU YIPaBIsIeMOr0 MUPAY.

Oo6opynoBanue: ¢portorpaduu oXpaHseMbIX PaCTCHHUI U )KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervuoHa.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'HU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycraHaBnuMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IIPOrpaMM CPeTHEro 00I1ero 00pa3oBaHus: JMUYHOCTHbBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType NTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS MPOrpaMMbl 10 OMOJIOTUU BBIIACICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAaHME OO0YyYaroIIMMHCS  POCCHUHMCKOW  Ipa)KAaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITENIBHOCTH M CaMOOIPENEIEHHUIO,
Hanuyue momueayuu K OOyUEHUIO OWOJIOTUM, YeleHanpaeieHHoe paszeumiue BHYTPEHHHUX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATULIUNA pa3BUTHS
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATEIBHOCTH  II€HHOCTHO-CMBICIIOBBIMM  yYCTAaHOBKAaMH, IPUCYLIUMH  CHCTEME
Ouojoru4yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ IKOJIOTMUECKON  KYJIbTYpBHI,
cnocobHocmu cmagumy €U U CTPOUTH KU3HEHHBIE IIIaHBbI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHHUS MPOTrpaMMbl 10 OMOJOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOM JEsTeIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHHCKHMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU, IPUHSTHIMU B
oOIiecTBe MpaBWJIaMH M HOPMAaMHU MOBEAEHHS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHSI, PAa3BUTHsI BHYTPEHHEW MO3MIIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XXEHUsI K 3aKOHY U IPaBOIOPSZIKY, YEJIOBEKY TpyJa M CTApIIEMYy MOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIeJUI0 W  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN Cpele.
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JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YUeOHOTO mpenmMeTa «buonorus» MOMmKHbBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIMUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
HO3HI_[I/ICI>'I JINYHOCTH, cUCTEMOU IIEHHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHUI, COOTBETCTBYIOIUX TPATUIMOHHBIM IIEHHOCTSM POCCHWCKOTO  OOIIECTBA,
paCIupCHUC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTU B IPOLCCCC pCalM3alliid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIILHOM JCSITEIPHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS

C(OPMHUPOBAHHOCTh ~ TPAXKJAAHCKOM TO3HMIMK  OOYYaIONIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIECTBa;
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OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBONOPSJIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH JESATEIBHOCTH NPU CO3JaHUU YYEOHBIX MPOCKTOB,
peleHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNSATh COOCTBEHHYIO TMO3UIMI0 1O OTHOIICHHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTBIBATh B  CBOUX JICHCTBUAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU [EHHOCTSMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TPOIECCE COBMECTHOIO BBIIOJHEHUS YUeOHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATENbCKUX 33Ja4, YBAXXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaocTtu 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIUI0 M MAMSITHUKAM IIPUPOJIBI,
JnocThkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
O1oI0ruy, MOHUMaHMs 3Ha4€HUsl OMOJIOTUH B TIO3HAHUU 3aKOHOB IPUPO/bI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOTO IOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMUTENSM, CO3JaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUM C TPAJWULUSIMU HapOJOB
Poccuu;

4) 3CTeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOLIMOHAJILHOTO BO31EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMAaHME U peanu3alys 3J0poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX TMPaBWJI U HOPM, COalaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
peryisipHas (u3nueckass aKTUBHOCTh), OEPEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUUECKOMY 3]I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYalUSAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME MOCJIEICTBUM W HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJECHUS alKOTOoJI,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:
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TOTOBHOCTb K TPYZly, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYA0TI00HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMAIIbHON HAIIPABIEHHOCTH,
CIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CaMOCTOSATEIbHO  BBINOJHATH  TaKylO
JIeATEIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NEATETbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BBIOOp OyayIei mpodeccuu u peanr3oBbIBaTh COOCTBEHHBIEC KU3HEHHBIE IIJIaHbI;

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

7) 3K0OI0TNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYphl: MPHOOPETEHHE ONbITAa IUIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI OKPYKAIOILEN CPEJIbl;

OCO3HaHUE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0IeM U MyTell UX peleHus;

CHOCOOHOCTH HCIIOJIB30BaTh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHMS U yMEHUS
IpU pelIeHuu MpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOINOIB30BaHUEM (COOII0OIeHNE
IpaBWJI TOBEJIEHUS B INPHUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B HKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKUE MOCIEICTBUS MPeANpPUHIMAEMbIX
JICHCTBUM U NTPENOTBPAILATD UX;

HaJU4Me pPa3BUTOTO HKOJIOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MIO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAaKTUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOIO HA JMAJore KYJIBTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPULICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posii B (OPMHPOBAHUU
PAlMOHATILHOTO HAyYHOTO MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MHUpe KaK O €IUHCTBE TNPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM TMPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTUMHU JUIsI COBPEMEHHOW IIMBHIM3AIMH: OOeCTedeHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHIO, palliOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKMX 3HAHWU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTHU o0yyaroumxcs, GopMUpyeMoil pu N3y4eHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHHs SBIICHUN
OKPY’KAIOIIEr0 MHUpa M NPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHUE JelaTh O0OOCHOBAHHBIC
3aKJIIOYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJs pelIeHus
npo6JeM B peaibHbIX KU3HEHHBIX CUTYalUsX;
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OCO3HaHHUEC LICHHOCTH HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMM 1O OMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3ylbTaThl OCBOCGHHUS y4eOHOTo mpeamera «bHONOTHsS» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOLUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHaYYHbIEC TIOHATHS, OTPAXKAIOLINE EIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIrus,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefloBaHue, HAOMI0EeHNe, U3MEPEHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIE
yueOHble NeiicTBUs (TIO3HABATeNbHbIC, KOMMYHUKATUBHBIC, PErYIISITUBHBIC), 00ECICUNBAIOIINE
¢dopmupoBaHre (YHKIHOHAIBLHOM I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIMU OOy4aroIluxcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCalbHble y4yeOHble ACHCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

B pesynbrare u3yueHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHusd Yy
oOyuaromierocsi 0yayr copMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHKAaTHBHbIE YHHUBEpCaJbHble Yy4yeOHble JEHCTBHs, pETYJISATHBHbIE YHHBEpCAJIbHbIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MertanpeaqmeTHble pe3yabTaThl OCBOCHMS IPOrpaMMbl CpEeJHEro o0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OgJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOTHYECKHUeE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IpPHU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIEHHUs), PacKpbIBaTh CMBICA OHOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTepPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MTOHITUSIMH);

ONpeAeNATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSATHUS Uil OOBbsACHEHUs (AKTOB U SIBICHUH KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKUE PpaCCyKIEHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIE, IO aHAJOIHH),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
Y HEMATEpPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCTET0BATEILCKHE 1eHCTBHS:
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BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIIEIOBATEIbCKON U MPOEKTHOM JEATEIHOCTH, HAaBBIKAMHU
paspelnieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
peLIeHHs MPAKTUYECKHX 33124, TPUMEHEHHUIO Pa3IMYHBIX METOJI0B O3HAHUS;

UCIOJIb30BaTh PA3JIMYHble BUJBl ACATEIBHOCTH II0 IOJYYEHHI0 HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMHUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBATh 3ajady, BBIJBUTATh
rUNoTe3y €€ pelleHus, HaXOAWUTh AapryMeHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHMIH,
3aJaBaTh MapaMEeTPbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud Ppe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCAa CPEACTB M CIIOCOOOB ICHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTh 3HAHMWS B TIO3HABATEIBHYI0 M  IPAKTHYECKYl0  001acTu
KHU3HEIEeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBbIE WJEM, NpPEJIaraTb OpPUTMHAJIbHBIE IOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMbl B 33]1a49H, TOIYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCSA B PA3IMYHbIX MCTOYHMKAX HMH(pOpMauuu (TeKcTe yd4eOHOro mocoows,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
IPECTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMyHpoOBaTh 3ampOCHl M TMPHUMEHSATh pPa3IMYHBIE METOJABI INPH IOWCKE U OTOOpe
O6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT WCHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MPEACTABICHUS OHOJOTHYECKOU
uHpopManuu (Cxembl, rpaduKu, TuarpaMMsl, TaOIMIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KauecTBE CpeACTBa IpH paboTe C OHOJIOrH4ecKon
uHpopMaLuell: TpUMEHATh XUMHUYECKUe, (PU3nUecKkue U MaTeMaTH4eCKHe 3HAKM U CHUMBOJIBL,
dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMANWU, HHHOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBsJaieHne YHUBEPCAILHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCeX cepax >KM3HH, aKTHBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJICHUS OTHOCHUTENHHO BBIMONHEHHS TMpeIaraéMoil 3aJadyd, YYHTHIBATH WHTEPECH U
COIJIACOBAHHOCTH MO3ULUH IPYTUX YYaCTHUKOB JMAJIOTa WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHHS, TOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMAr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;
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BIIQJICTh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMEpPEHUS
JIPYTHUX JIOAEH, MPOSBIATh YBAXKUTEIHLHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS MIPH PEeIICHUH Y4eOHOM 3a1auu;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 Ul€Ha KOJUIEKTHBA,

NPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBAaTH M KOOPJIWHUPOBATH
JEUCTBUA 10 €€ INOCTMKEHUIO: COCTAaBIATH IUIAH JACHMCTBUM, PACHPENCIATh POIU C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3y/lbTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pAa3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHMYECKHE 3HAHUS JUIA BBIABICHHA NpoOJIeM M WX pEHICHUS B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEJIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUSAX M MOCTYIKAaX IO OTHOIIEHUIO K >XKUBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBISTh MMO3HABATEIbHYIO JESATEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PELICHMUE;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIMY B Pa3HBIX 00JIaCTsIX
3HaHMA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCHU KaK OCO3HAHUSI COBEPIIAeMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIB30BATh MPUEMBI pedIeKCUI
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB IEATEIHbHOCTH;

3) npuHsATHE CeOs1 U APYrUX:

NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YJIbTaTOB JAEITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;
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pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JAPYroro YeJIOBeKa.
IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS coiepxaHus ydeOHoro mnpeamera «buonorus» Ha
yriayOIEHHOM YPOBHE OpUEHTUPOBAHBI Ha o0ecreueHrne NpoQribHOTO 00ydeHUsT 00YIarOIIUXCS
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OWOJNIOTUM HayuyHble 3HAHUS, YMEHUS H
CHOCcOOBl JICMCTBUH 10 OCBOCHMIO, WHTEPHpPETAllMd W NpeoOpa3oBaHUIO 3HAHWA, BUIBI
JESTENIbHOCTH MO TMOJYYEHUIO HOBBIX 3HAHUN W MX NMPUMEHEHHIO B PAa3JIUYHBIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeamerHble pe3yapTaThl MPEACTABIEHBI 10 FoJ1aM
U3Yy4YECHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buosorus» B 10 kaacce
JIOJIKHBI OTpa)X<aTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B IMO3HAHUU 3aKOHOB MPHUPOABI H
peneHny mpodIeM parroHaILHOTO IPUPOAOIOIB30BAHUS, O BKJIa€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUU;

BJIQJICHUE CHCTEMOIl OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliyue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, TrOMeocTas,
CaMOpEeryJsiliMsl, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas teopus T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOI0 MOKOJIEHMS, pacIIEIJICHUs, YUCTOTHI raMeT, HE3aBUCUMOro HacieaoBanus I'. Mennens,
TOMOJIOTHUECKUX pPSAIOB B HacleACTBeHHOW wusMeHuynBoctd H. V. BaBuioBa), npuHIUIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUs, UCIOIB3YEMbIX B OMOJIOTHYECKHIX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHNE, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHUE BBIACIATh CYLIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepui, rpuOOB, pacTeHuUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUH, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLICHUST SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHesa, MoCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKECHHUS,
MHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aWMOJEWCTBUS T'€HOB, IeTEpo3Huca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KJIETKH M UX (QYHKLIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKLUHUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHMi, >KMBOTHBIX W 4YeJOBEKa M UX (QYHKIHUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
(GYyHKUIMAMH, MEXIy 3TalaMd OOMEHa BELIeCTB, ATallaMH KJIETOYHOIO LHMKIA U JKM3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOPHUOHAJIBHOTO pa3BUTHs, TE€HOTUIIOM M (PEHOTHIIOM,
(deHoTunom u (hakropamMu cpebl OOUTAHUS;

YMEHHE BBISIBISITH OTIMYMUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIsl 10KA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUYECKUX IPYIIIL;

YMEHHME pelaTh OUOJIOTWYECKUE 3aJauyd, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HUCCIeAYeMbIMH OWOJIOTHYECKUMHU TpOLleCCaMM U SIBICHUSMH, J€1aTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYE€HHBIX PE3yJIbTaTOB;
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YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHUYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HMX HKCIHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1ellb UCCIeI0BaHNs, aHATTM3UPOBATh OJYyUYCHHbIE PE3YJIbTAThI U 1€1aTh BBIBOABI;

yYMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, POBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO IMPEICTaBIATh
MOJIyYECHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLIEHUBaThb JTUYECKHE aCHEeKThl COBPEMEHHBIX MHCCIIE[OBaHUI B 001acTu
OMOJOrMM M MEIULMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIpPaBICHHOE
U3MEHEHHE T'€HOMa U CO3/1aHNEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuoHanbHON AeATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIbCKOI0 X034HCTBA, MUIIEBOM
OPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BbIOOp COOTBETCTBYIOIIEH MpodeccCud M HPOAOJDKEHHE OHOJOrMYecKoro oOpa3oBaHMs B
OpraHu3alsaX CPEAHEr0 NPOPEeCCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.

[IpenmerHble pe3yabTaThl OCBOEGHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U poJid OMOJOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOJIBI U PEIIEHUH HKOJOTHUECKUX MPoOJeM 4YeloBeYecTBa, a TAKXKe B PEIIEHUU BOIPOCOB
palMOHATIFHOTO TPUPOAONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupoje, oOIIeCTBY, YEJOBEKY, O BKJIAaJ€ POCCHUMCKHX M 3apyOeXHbIX YUEHBIX-OMOJIOIOB B
pa3BuTHE OMOJIOTUH;

yYMEHHUE BJIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKJIIOYAET ONpPENeNICHUs U
NOHMMAHHUE CYIIHOCTH OCHOBOIIOJAraloUMX OWOJIOTUYECKUX TEPMUHOB U MOHATUH (BULI,
sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBoJronMoHHas Teopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomoonuu), yueHus (A. H. CeepuoBa — 0 myTsSX U HalpaBICHUSX
sBostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHUeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoncrsa K. M. boapa), npasuna (Munumyma FO. JIubGuxa,
HKOJIOTUUECKOM MUpPaMUIbl SHEPTHH ), TUNOTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIIAJ€Th OCHOBHBIMH METOJaMH HAyYyHOTO IO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMMCaHUE, H3MEpEeHHe,
Ha0JII0/IeHUe, SKCIIEPUMEHT), CIIOCOOAaMH BBISBJIEHUS M OLIEHKH aHTPONOTE€HHBIX M3MEHEHHUH B
IIPUPOJIE;

YMEHHME BBIACNATh CYLIECTBEHHbIE NPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYLIETO W pa3pbIBAIOIIErO €CTECTBEHHOro OTOOpa,
AJJIONATPUYECKOr0 M CUMIATPUUYECKOT0 BUI000Pa30BaHNUS, BIUSIHUS JABWKYILIUX CUJI ABOJIIOLIUN
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTAaHABIMBAThb B3aMMOCBA3M MEXAY IPOLIECCAMU DSBOJIOLUH, IBUXKYIIMMHU
CHWJIaMH aHTPOIIOTe€He3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM M NPUCHOCOOIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE TPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BHIOB
K cpere oOuTaHHs, aOMOTUYECKHX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3EH
OpraHU3MOB B COOOIIECTBAaX, aHTPOIOT€HHBIX U3MEHEHNH B HIKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TpYII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOrooOpa3usi BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJBI U
4eJI0BEYECTBA;
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yYMEHHUE pelaTh OWONIOTHYECKHE 33aJa4M, BBIIBISATh MNPUYUHHO-CIECICTBEHHBIC CBS3U
MEXIy HUCCIeAYEeMbIMU OMOJIOTMYECKMMHU INIpOLlecCaMM M SABJICHMSMH, JA€JaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMH I10JIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHbIE M MPAKTUUYECKUEe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HX HKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATU3UPOBATh NOJTYUYCHHBIE PE3Y/IbTAThI U JICNIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaTh B yueOHO-HCCIEN0BAaTEIbCKONH paboTe 1Mo OMOJIOTMH, 3KOJIOTMU U
MeIUIMHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, W IYOJUYHO MPEACTABIATH
HOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUYECKUX KOH(DEpEeHIUIX;

YMEHHME OLICHMBAaTb TUIOTE3bl M TEOPUU O IPOUCXOKACHUM IKHU3HHU, YEIOBEKA U
YeJI0OBEYECKUX pac, O NPUYMHAX, HOCIEACTBHIX U CIOCO0ax MpPeJOTBpALCHUs IJ100aIbHbBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BbIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, TPHPOJOINONB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
IICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO34WCTBAa, NUILEBOM HPOMBIIIICHHOCTH, YIIyOJIATh
NIO3HABATENBHBI WHTEPEC, HANPABICHHBI Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOMICH
npodeccun U MPOJOJDKEHHE OMOJIOTMYecKoro o0pa3oBaHUs B OpraHU3aLUSAX CpEIHEero
MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue pa B U TeM uppoBbI
Ne i/ HporpaMmbi PAALTO ¢ Beero Konrpoasnsie IIpakrnuyeckue f::-) p?::) 00B aTzJ)IbHH e
padoThI padoThI pecypebi
1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3Y4YEHUE 2
3 buonorus kinerTku 2 1
4 XUMHUECKasi OpraHu3anus KISTKH 10
5) Crpoenne u QyHKIUHN KICTKH 8 2
5 OOMeH BelecTB U PEeBpaIeHHE YHEPTUU B 9
KIICTKE
7 H"aCJ'Ie,Z[CTBeHHaSI UHGOPMAIIUS U pealin3aIus 9 1
e€ B KJIIETKe
8 JKU3HEHHBIN UK KIETKU 6 1
9 Crpoenue U pyHKIIUM OpPraHU3MOB 17
10 Pa3MHOX€EHHME U pa3BUTHE OPTaHU3MOB 8
11 I'eneTrka — HayKa O HaCJIEeICTBEHHOCTU U 2
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 ['eneTnka yenoseka 3 1 1
15 Cenekiusi opraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4 1
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 10




11 KJIACC
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KoanyecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne ni/m IpOrpaMMBbL pasi Beero KonTpoabubie IlpakTuyeckue f)lépg? OBAT e.])'ILHLI e
padoThI padoThI pecype
1 3apoxIeHue U Pa3BUTHE 3BOITIOIMOHHBIX 4
MpeJICTaBJIeHU B OMOJIOTUU
2 Mukpo3BOIIOLHUA U €€ PE3YJILTATHI 14
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMile 15 2
5) [IpoucxoxaeHue yenoBeka — aHTPOIIOTeHE3 10 1 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM C 3
OKpY’Kalomien cpeaoi
7 Opranu3Mmel 1 cpeqa 0OuTaHHs 9
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9
9 DKosorus cooOIecTB. DKOIOTHIECKUE 12 1
CHCTEMBI
10 buocdepa — rinobanbHas SKocucTEMa 6 1
11 UenmoBek U OKpy’KaroIas cpeja 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 4
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ITPOBEPAEMBIE HA EI'D ITIO BUOJIOTUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI

CPEJHEI'O OBILIEI'O OBPA3OBAHMSA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBAHUS K NPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

ChopMupoBaHHOCTb 3HAaHMH O MecTe M pONM OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHbl MHpa, B IO3HAHWU 3aKOHOB MPUPOABI U PEUIEHUU >XU3HEHHO
BaXHBIX COIUAIBHO-ITUYECKHX, SKOHOMHUECKUX, SKOJIOTUYECKHUX MPOOIIeM
YeJOBEYEeCTBAa, a TakKXKe B PEUIEHHH BOIPOCOB  PaLlMOHAIBHOIO
MPUPOJIONIONB30BaHNSA, B (OPMHPOBAHUU IIEHHOCTHOTO OTHOIIEHHS K
npupoje, OOLIeCTBY, 4YEJIOBEKY; O BKJIAJA€ POCCHUMCKUX M 3apyOesKHBIX
y4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Brnanenue cucremoii 3HaHMH 00 OCHOBHBIX METOJaX HAY4YHOTO IO3HAHUS,
HCIOJIb3YEMBIX B OHMOJOTMYECKHX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U
9KOCHUCTEM (OIMCAaHUE, U3MEPEHUE, IPOBEeIeHUE HAOIOeHUI); criocobaMu
BBISIBJICHHSI M OLIEHKM aHTPOIIOT€HHBIX U3MEHEHHUN B IIPUPOJIE.

YMeHHE BBIABUraTb TUIIOTE3bl, IPOBEPATh HX OKCIEPUMEHTAIbHBIMU
cpenctBaMu,  (GOpPMyIHpys ~ LeJb  HCCIEIOBaHMS,  aHAJIU3HPOBAThH
IIOJIyYEHHBIE PE3YJIBTATHI U AEIaTh BBIBOJBI.

BeIABIIeHME  3aBHCUMOCTM ~ MEXAY  HCCIEAYEMBIMM  BEIMYHMHAMM,
OOBSICHEHUE MOJYYEHHBIX pE3yJabTaTOB U (POPMYJIMPOBAHHE BBIBOJOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUM, TEOPUN U 3aKOHOB

YMeHue BiaJeTh CUCTEMON OMOJIOTMYECKUX 3HAHMM, KOTOpas BKIIOYAECT:
OCHOBOIOJATaromuye OUOJIOTHYECKUE TEPMUHBI U TOHSTUS (KU3Hb, KIIETKa,
TKaHb, OpraH, OPraHu3M, BWJ, TIOMYJISIHS, YKOCUCTEMa, OMOIIEHO3, Orocdepa;
MeTaboJIM3M, TOMEOCTa3, KIETOYHBbII HMMYHUTET, OHOCHUHTE3 Oelka,
OUOIIOMMEPBI,  JTUCKPETHOCTh,  CaMOPETyJISlUs, CaMOBOCIPOU3BEICHUE,
HACIeJICTBEHHOCTh, U3MEHUYMBOCTb, SHEPr03aBUCUMOCTb, POCT U PA3BUTHE);
ouonornueckue Teopuu: kiaerounas teopust T. llIBanna, M. lIneiinena, P.
BupxoBa; KiIOHanbHO-celneKTUBHOro uMMyHurera II. Opmux, W.I.
MeunukoBa, XpOMOCOMHasl Teopusl HacieacTBeHHOCTH T. Moprana, 3akoH
3aponpieBoro cxoacrsa K. bapa, sBomonnonnas teopust Y. [lapBuHa,
CUHTETHYECKAs] TEOpHUs 3BOJIIOLMH, Teopusi aHTpororeHesa Y. [lapBuHa;
Teopust 6uoreoneHo3a B.H. Cykauépa; yuenue H.M. BaBunoBa o nenrpax
MHOroo0pasusi U IMPOUCXOXKICHMsI KYJIbTYpHBIX pacTeHuid, yueHue A.H.
CeBeprioBa 0 MmyTAX M HaIpaBJICHUSAX DJBOMIONMM, yueHue B.W.
Bepnasnckoro — o 6uocdepe);

3aKOHBI (eIMHOOOpa3usi MOTOMKOB IIEPBOTO MOKOJEHHUS, pACIICIUICHUS
IIPU3HAKOB, HE3aBUCHMOIO HaclieoBaHus npu3HakoB [. Mennens;
CLEIUICHHOT'O HACIIEA0BaHUs NIPU3HAKOB U HAPYILIEHUs CLEIUICHUS IeHOB T.
MopraHna; roMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOM M3MeHunBocTu H.U.
BaBunoBa; renernyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra;
3apozsimeBoro cxoacTBa K. bapa; Ouorenerndeckuit 3akon J. ['exkens, .
Mionnepa);

MPUHLIMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTAPHOCTH);

npaBuia (MuHuMmyma lO. JluOuxa, 5KOJOTHUYECKOW MUPaMUABl YHCEN,
O1OMAaccChl U DHEPTHUHN);
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runote3bl  (koarepBatHot A.M. Omnapuna, mnepBuyHOro OymboHa JIK.
Xonaeitna, mukpoctep C. @okca, pudo3uma T. Yek)

YmMmenue peaTh MONCKOBBIC OMOJIOrTYCCKHE 3aaa4u; BbIABIATH MIPUIUHHO-
CJICACTBCHHBIC CBA3U MCKAY HCCIECAYCMbIMU OHOJIOrMYECKUMU 06’beKTaMI/I,
mnmponeccaMnu M SBJICHUAMH, OCJIATb BbIBOAbBI W IIPOrHO3bI HAa OCHOBAHWU
IMOJTYYCHHBIX PE3YIIBTATOB,

COCTaBJIATb T'CHOTUIIMYCCKUC CXCMbl CKPCIOUMBAHUA [JId Pa3sHbIX THIIOB
HacCJICAOBaHUsA IIPU3HAKOB Yy OpPraHu3MoOB, COCTaBJIITH CXCEMBI IIE€PEHOCA
BCHICCTB U DOHCPI'MU B OKOCUCTEMAX (HGHI/I IHUTaHWA, ITMIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aMMOCBSI3U MEXIY CTPOCHHUEM U (YHKIHSIMHU:
OpraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMH U CHCTEMAaMH OPIaHOB Y
pacTeHMii, KUBOTHBIX M YEJOBEKa; MEX]y 93TalaMd OOMEHa BEIECTB;
JTanaMy KJIETOYHOI'O IMKJIA U KU3HEHHBIX LMKJIOB OPraHU3MOB; 3TallaMH
SMOpPUOHANILHOTO PAa3BUTUSA;, TE€HOTUIOM U (EHOTUIIOM, (DEHOTHUIIOM U
¢dakTopamu cpeipl OOWTAaHWS; TPOLECCAMH HBOJIONUH, JIBIKYIIUMH
CUJIaMHU  AHTPOIIOI€HEe3a; KOMIIOHEHTaMU PA3JMYHBIX OJKOCUCTEM U
MPUCIIOCOOTICHUSMHU K HUIM OPTaHU3MOB

YMeHue BbIIENATh CYIECTBEHHBIE TPU3HAKHU:

CTPOEHHUSI BHUPYCOB, KIJIETOK MPOKApUOT U 3YKApUOT; OAHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHOTCOIICHO30B, JKOCHUCTEM U
Oouocdepsl; CTpOCHHUsT OPraHOB U CHUCTEM OpPraHOB PACTEHHM, KUBOTHBIX,
YeJI0OBEKa; MPOLIECCOB KUZHEIACATEIBHOCTH, MPOTEKAIOIINX B OpraHU3Max
pacTeHui, JKMBOTHBIX M 4YEJOBEKa; OMOJOTMYECKUX IMPOLIECCOB: OOMEHa
BemiecTB (MeTabosm3m), HHGOpMaINK U TPEeBpaIeHUs YHEPTUU, OPOKEHNS,
aBTOTPO(GHOrO0 M TeTepoTpoHOro THUIOB NHUTaHUs, (OTOCHHTE3a M
XEMOCHHTE3a,  MWTO3a,  Melo3a,  raMmeroresHesa, ASMOpHOreHe3a,
NOCTAMOPHOHAIBHOTO ~ Pa3BUTUS,  Pa3sMHOXKEHUS,  MHIUBHUIYaJIbHOTO
pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB, IE€TEPO3UCA;
JEeUCTBUI MCKYCCTBEHHOTO O0TOOpa, CTaOMJIM3HPYIOIIEro, JBHXKYIIETO M
pasphIBAIOIETO  €CTECTBEHHOTO  O0TOOpa;  auIOMAaTPUUYECKOro U
CHUMITaTPUYECKOI0 BU000pa30BaHUs; BIUSHUS JIBUKYIIUX CHJI 3BOJIIOLUHU
Ha TeHO(OHJ NOMyNALNH; NPUCITOCOOJEHHOCTH OPraHu3MOB K Cpele
o0OUTaHus, YepeloOBaHNs HAIIPABJICHUH 3BOJIIOLIMHU; KPYTOBOPOTA BELIECTB U
MIOTOKA SHEPTUU B DKOCHCTEMAX

CdopmMHpoBaHHOCTH YMEHUS BBIACIATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB,
KIETOK TPOKAPUOT U DYKAPUOT; OJHOKJIETOYHBIX M MHOTOKIIETOYHBIX
OpraHW3MOB, BHUJOB, OHOTEOIIEHO30B M DJKOCHUCTEM; OCOOEHHOCTH
mpoieccoB 0oOMEHa BEIIeCTB M MPEBPAIlllEeHUST DSHEPTUU B  KIETKE,
(dboTocHHTE3a, MIACTHYECKOTO W DHEPreTUYeCKOoro oOMeHa, XEMOCHHTE3a,
MHTO3a, Mei03a, OIUIOAOTBOPEHHUS, Pa3BUTUA U  PA3MHOXKEHUS,
WHIUBUAYAIBHOTO pa3BUTUS opraHu3Ma (OHTOreHesa), OOpbObI 3a
CYIIECTBOBAaHHUE, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
MPUCIIOCOOJICHHOCTH ~ OPTaHM3MOB K  Cpele  OOWTaHWsl,  BIMSHUS
KOMITOHEHTOB JKOCHCTEM, AHTPOTIOTEHHBIX HM3MEHEHHH B HSKOCHUCTEMax
CBOCH MECTHOCTH, KpPYroBOpOTa BENIECTB M IPEBPAIICHHS JHEPTUU B
ouocdepe

VYMeHHne ucnoiab30BaTh COOTBCTCTBYIOIINEC apTyMCHTHI, 6I/IOJIOFI/I‘-ICCKYIO
TEPMHUHOJIOTUIO W CHUMBOJIMKY IJId JOKa3aTclIbCTBA POJACTBA OPTraHHU3MOB
Pa3HbIX CHUCTCMATUUYCCKUX TPYIIl; B3aUMOCBA3U OPraHu3MOB H CpPCIbI
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oOWUTaHMs; €IWHCTBA 4YEJIOBEUECKHMX pac; HEOOXOJWMOCTH 30POBOTO
oOpasa )XKM3HHU, COXpAaHEHHs pa3HOOOpa3usi BUIOB U SKOCUCTEM KaK yCIOBHS
COCYIIECTBOBAHHUS MPUPOJIBI M YETIOBEYECCTBA

VYMeHHe  KpUTHYECKH  OLEHHBATh  MHPOpPMANMI0  OHOJIOTHYECKOTrO
COZICpKAaHUSA; HMHTEPIPETUPOBATH ATHYECKHE AaCIEKThl COBPEMEHHBIX

9 UCCIe0BaHUK B OMOJOTWH, MEIUIMHE, OMOTEXHOJOTHH; PAacCMaTpHBATh
r7100abHBIE YKOJIOTUYECKHE POOIEeMbl COBPEMEHHOCTH, (POpMUPOBATH 1O
OTHOIICHHIO K HUM COOCTBEHHYIO O3HITHIO

INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbIX HA EI'D
1O BUOJIOI'MHN

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 buosnorus kak Hayka. JKuBble CHCTEMBI U UX U3YYCHHE

CoBpeMeHHast OMOJIOTHSI — KOMIUIEKCHasi Hayka. buosornueckue Hayku U M3y4daeMble
umMu  mpobinembl. DyHaaMmeHTanbHBIE, NPUKIATHBIE W [OMCKOBBIE Hay4yHBIE
HCCIICIOBAHUS B OMOJIOTHH.

1.1  3nauenue Ouonoruu B GOopMHpPOBAHHH COBPEMEHHOUN €CTECTBEHHO-HAYYHOU KapTHHBI
mupa. [Ipodeccun, cBa3aHHble ¢ OHonOrvel. 3HaueHUE OMOJIOTMM B MPAKTUYECKOU
JIeATEIIbHOCTH YEJIOBEKA: MEJUIIMHE, CETLCKOM X035MCTBE, TPOMBIIIECHHOCTH, OXPaHe
TIPUPOJIBI

Kupbie cuctembl Kak mnpeaMeT wu3ydeHus Ouosnoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XHWMHYECKOI'O0 COCTaBa, JUCKPETHOCTb W IE€JIOCTHOCTh, CJIOKHOCTb U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aius,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aiuy >KUBBIX CHCTEM: MOJEKYISPHBINA, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUIOBON, SKOCHUCTEMHBIN (OMOreOleHOTHYECKUN),
ouocdepusiid. [Iporeccrl, mpoucxoasimue B KUBBIX cucTeMax. OCHOBHBIE TTPU3HAKHU
®KUBOT0. JKn3Hb Kak opMa CyIIIeCTBOBAHUS MaTEPUH

1.2

Metoabl  Ouonoruueckoid Hayku. HaOmromeHue, u3MepeHHe, HKCIEPUMEHT,
cucremaTtusanus, MeraaHanus. [loHdaTHe O 3aBUCMMOW W HE3aBUCHUMOMN MEPEMEHHOM.
IInanupoBanue skcnepuMenTa. [locranoBka u nmposepka rumnore3. Hynesas runoresa.
[TonsiTue BbIOOPKU U €€ HOCTOBEpHOCTh. Pazopoc B Grosornueckux AaHHbIX. OlieHKa
JOCTOBEPHOCTH IOJIyYEHHBIX Ppe3ylbTaToOB. [IpWYMHBI HCKaXEHHsI pE3yJIbTaTOB
sKcriepuMenTa. [loHsTHE CTaTUCTUYECKOrO TecTa

1.3

2 Knerka kak Omosiorudyeckasl CicteMa

Knerka — cTpykTypHO-(QyHKIMOHANbHAS €IWHHUIA >KUBOrO. VICTOpPHS OTKPBITHS
kinetku. Pabotel P. T'yka, A. JleBenryka. Knerounas teopust (T. [lBann, M.
IneiineH, P. Bupxos). OCHOBHBIE MOJI0XKEHUS COBPEMEHHON KJIETOYHON TEOPHUH.
MeToapl MOJEKYISIpHOW M KJIETOYHOW OMOJIOTMU: MHUKPOCKOMNUS, Xpomarorpadus,
aneKkTpoope3, METOA MEUYEHBIX aTOMOB, MU epeHnaIbHoe HEeHTPUPYTUPOBaHUE,
KYJIbTUBHUPOBAHUE KIIETOK

2.1

XUMHUYECKUI COCTaB KJIETKH. Makpo-, MUKpPO- U yJIbTPaMUKpPOIIEMEHTHI. Boaa u eé
pOJIb  KaKk pacTBOpPUTENs, peareHTra, ydacThUe B CTPYKTYPUPOBAHMM KIIETKH,
5o | TEIUIOPEryJIsLHH. MunepaibHble BellecTBa KJIETKH, UX Ouojormyeckas posb. Poib
KaTMOHOB U aHHOHOB B KIJIETKE.

buonoruueckue mnonumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYphI
OenxoBoil Mojekynbl. [lepBuuHas cTpykTypa Oenka, MenTHAHAs CBs3b. BTopuuHas,
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2.3

TpeTUYHasi, YeTBepTUYHAss CTPYKTypel. JleHatypamusa. CBoiicTBa  O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIUN OEIKOB.

VYrneBoabl. MoHOocaxapuabl, JUcaxapHibl, OJUTocaxapyuabl U nonucaxapuasl. OOmuii
IUIAaH CTpPOeHHsT W (PU3MKO-XMMHYECKHE CBOMCTBAa YIJIeBOJIOB. buonormueckue
(YHKIIMH YTIIEBOJIOB.

Jlumunel.  TuapodwmibHO-TuApodoOHBIe  cBolicTBa. Kiaccudukanus —JIUMHIOB.
Tpurnuuepunsl, ¢ocdhonunuasl, BOCKH, cTepouibl. buonornyeckue QyHKIUH
mumuaoB. OOue cBoiicTBa OMOJIOTHUECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHUIO, MTOJIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JHK wu PHK. CrpoeHue HyKIEMHOBBIX KHUCIOT.
Hyxneoruapl. [Ipuanun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JJTHK
— JBOHMHas crupaiib. MecroHaxoxaeHue u ouonormueckue ¢ynkmuu JIHK. Bumbr
PHK. ®yukuun PHK B knetke.

Crpoenue wmosekynbsl AT®. Makpospruueckue cBsizu B MoJiekyiae ATO.
buonornueckue ¢ynknuu AT®. BoccraHoBieHHBIE NEPEHOCYUKH, MX (DYHKIHH B
kietke. Cexksenuponanue /JHK.

CrpykrypHas Ouoniorus: OnoXxuMudeckue u 6nodu3nuecKue ucciaeI0BaHus CoCTaBa u
IIPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYI

Tunsl  KJIETOK:  JyKapuoTudeckas U mpokapuoruueckas.  CTpyKTypHO-
(GyHKLIHMOHATIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTuueckoil kierku. Kietounas creHka OaxTtepuil u  apxeil.
OcobeHHocTr cTpoeHust TeTepoTpodHOI U aBTOTPO(PHOI MPOKAPUOTUUECKUX KIIETOK.
MecTo U posib IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (QYHKIMOHUPOBAHHME SyKapHUOTHYECKOW KieTku. [lnasmarmdeckas
MeMmOpaHa (ruazmaiemma). CTpykTypa IiasMaThdeckod memOpanbl. TpaHcnopT
BEIIECTB Yepe3 IUIa3MaTHYecKyro MeMmOpaHy: maccuBHBIA (auddysus, oOneraéHHas
mud¢ys3us), akTUBHBIM (MEPBUYHBI W BTOPUYHBIA aKTUBHBIA  TPAHCIIOPT).
[Tonynponuniaemocts MeMmOpaHnbl. PaboTta Harpuii-kanueBoro Hacoca. OHIOLHUTO3:
NUHOLUTO3, (aronuro3. Ok3omuTo3. Kietounas crenka. CTpykTypa M (QyHKIUH
KJIETOYHOM CTEHKU pacTeHUM, TpHOOB.

[utomnasma. Lluro3ons. Lurockener. [Bmxenue nurtoniaazmMbl. OpraHoubl KIETKH.
OpHoMeMOpaHHbIE OpraHOMJIbI KJIETKH: 3HAominazMatudeckas cetb (OIIC), anmapar
lonbmky, IM30COMBI, UX CTpoeHHe M (yHKUMU. B3auMocCBs3b 0HOMEMOpaHHBIX
opraHouioB KieTku. CTpoeHHe IpaHylspHOro peTuxkyiayma. CHHTE3 pacTBOPUMBIX
O€eJKOB. Cunre3 KJIETOYHBIX MeMOpaH. I'magxui (arpaHynspHBIiL)
SHJAOIUIa3MaTHUeCKuil  peTukynyM. CekperopHass ¢GyHKIus anmnapara [ oJabmxu.
Tpancnopt BemiecTB B KieTKe. Bakyonum pacTUTENbHBIX KiIeTOK. KIeTouHblil COK.
Typrop.

ITomyaBTOHOMHBIE OpPraHOU/IbI KJIIETKU: MUTOXOHIPUH, TJIaCTUIbI.

Crpoenne n QyHKIIMM MUTOXOHJPUH U TUIacTh. [lepBUUHBIC, BTOPHYHBIC U CIIOKHBIC
IaCTUAbl  (POTOCHMHTE3UPYIOIIMX  DYKapUOT.  XJIOPOIUIACTBI,  XPOMOIUIACTHI,
JIEUKOIIIACTHI BBICIIUX PACTEHUM.

HememOpannbsle opraHounsl kjetku CTpoeHue W (QYHKIMM HeMeMOpaHHBIX
OpraHouJioB  KJeTku. Pubocombl. Mukpodunamentsl.  MpbllIeyHble  KJIETKH.
Muxkpotpybouku. Knerounstii nientp. CTpoeHHne U JBH)KEHHE JKTYTUKOB U PECHUYEK.
MuxkpoTtpy0Oouku nuToruiasmel. LleHTpuoss.

Snpo. Obonouka siapa, XpOMaTHH, KapUOIIa3Ma, SIIPHIIKH, UX CTPOSHHE U (DYHKIIHU.
SAnepHpiii OenkoBbId MaTpuKc. IIpocTpaHCTBEHHOE pACMONIOKEHHE XPOMOCOM B
uHTepdazHoM siape. benkn XpoMaTHHA — THCTOHBI.

Knerounsle BimoueHus. CpaBHUTENbHAsE XapaKTEpUCTUKA KIETOK DYKApUOT
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(pacTUTENBbHOM, )KUBOTHOU, TPUOHOIN)

2.4

AccuMWISIivSL M TUCCUMIUIALIMS — JBE CTOPOHBI Merabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIA M TeTepoTPOPHBIA. YdUacThe KHUCIOpoAa B OOMEHHBIX
mporeccax. JHeprerudyeckoe odecreueHue KieTku: npespamienrne ATO B 0OMEHHbBIX
mporeccax. DOEpMEHTATUBHBIN XapakTep peakiuii KJIETOYHOTO MeTabonm3ma.
depMeHTBI, UX CTPOEHHUE, CBOMCTBA M MexaHu3M jaeicTBus. KodepmenTol. OTiamams
(EepMEHTOB OT HEOPraHMYECKUX KaTaIu3aTopoB. benku-akTuBaTOpsl U OEKu-
UHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX PEAKIUN OT pazIUYHbIX
(hakTopoB.

[lepBuuHbIil CcUHTE3 OpraHu4yecKux BemectB B kietke. Portocunre3. Poib
XJIoporutacToB B mporecce  (orocuHTesa. CBeroBas W TeMHOBas  (asbl.
[IponykTuBHOCTE (oTOCHMHTE3a. BinsHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

Xemocunre3. Pa3zHooOpazue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUMUIIUPYIOLIUE
OakTepuu, Kene300aKTepuH, CepoOAKTEpUU, BOJOPOJIHBIC OakTepuH. 3HAYCHHE
XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buasl  OpokeHus. [IpoaykTel  OpoXeHHS H  HX
UCIIOJIb30BAaHUE  YENIOBEKOM. AHa’pOOHBIE  MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. DTarnbl SHEpreTuiyeckoro oomena. [loaroToBuTeabHBINA JTal.
['mukonn3 — 6eCKUCIOPOAHOE paCHICTNIEHUE TIIOKO3HI.

buosnornueckoe OKHCIEHME, WIM KIETOYHOE JbIXaHWe. Poiabp MUTOXOHApUIA B
npoueccax Ouonormyeckoro okucieHus. Luknmyeckue peakuuu. OKUCIUTENHHOE
dochopunupoBanue. IlpenmymiectBa a’dpoOHOTO IMyTH OOMEHa BEWIECTB MeEpen
aHa’poOHBIM. DPHEKTUBHOCTH SHEPTeTUYECKOro 0OMeHa

2.5

Peakuun marpuuHoro cunHtesa. lIpuHOMD KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOrO0 CHHTe3a. Peanuzanus HacieAcTBEHHOW uH(popmauuu. ['eHeTnueckuii
Koj, ero cBoicTtBa. TpaHckpunuus — wMarpuusblii cunTe3 PHK. ITpunummns
TPAHCKPHUIILIMKA: KOMIUIEMEHTApPHOCTh, AHTHUIIAPAJUIEIbHOCTb, ACUMMETPUYHOCTD.
Tpancnsanus u eé€ stanbl. Yuactue TpancnopTHelx PHK B GnocunTtese Genka. YcnoBus
o6uocunTe3a 6enka. Konupoanue amuHokuciot. Posibs pubocom B OnocuHTese Oenka.
Opranuzanus reHoMa y IpOKapuOT U 3YKapHOT. Peryndnus akTUBHOCTH TE€HOB Y
npokapuot. ['mmore3a omepona (®. XKako6, XK. Mano). Perymsamuss oOMEHHBIX
IpoueccoB B KieTke. KieTounslii romeocras.

Bupycsl — HeksieTouHble (OPMBI )KU3HU U 00JUraTHble napa3utbl. CTpoeHHe NpOCThIX
U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHsie 3a0oneBaHusi dYenmoBeka, >XMBOTHbBIX, pactenmid. CIINJ], COVID-19,
COLIMAJIbHBIE M MEJUIIMHCKUE MTPOOIIEMBI

2.6

Knerounslif nuki, ero mepuonsl u perymsiuud. Marepdaza u muto3. OcoOeHHOCTH
MpoLIeCCOB, TMpoTeKaromux B uHTepdasze. [loaroroBka KIE€TKM K JI€JICHHIO.
[IpecunTernyeckuif (MOCTMUTOTUYECKHI), CHUHTETUYECKMA W IMOCTCUHTETHYECKUI
(mpeMuTOTUYECKUI ) TEPHOIbI UHTEP(A3BI.

Matpuunelii  cunres JHK — permkanusa. Ilpunnunsr  perumkannn  JJHK:
KOMIUIEMEHTAPHOCTb,  IOJIYKOHCEPBAaTUBHBIA  CHHTE3,  AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permkanun JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TelmoMepasza. XpOMOCOMHBIN Ha0Op KIETKHA — KapuOTHI. JIMIIIONIHBIA U TarION THBIA
Habopbl XpoMocoM. ["'oMosiornynbie XpoMocoMBl. I1070BbIE XPOMOCOMBI.

Jenenne kierkun — MuTo3. CTagum MUTO3a M MMPOUCXOJAIINE B HUX IPOLECCHI. THITBI
muto3a. Kapnokumnes um uurokuHes. buosornueckoe 3HaueHue MuTo3a. Perymsanus
MUTOTHYECKOTO IMKJIA KJIeTKU. [IporpamMmMupyemas kiieTouHasi rTuOelb — arnomnTos.
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qDYHKHI/IOHaJ'IBHaH TCHOMHKaA

OpFaHI/ISM Kak OMoJIOTHYecKasi CHCTEMa

3.1

OnHOKIIETOYHBIE, KOJOHHUAJIbHbIE, MHOTOKJIETOUHbIE OPraHU3Mbl U MHOTOTKaHEBbIE
OpraHU3MBI.

@DopMBbl pa3MHOXKEHHUS OPraHU3MOB: Oecrioyioe (BKJIIOUasi BET€TaTUBHOE) U I1OJIOBOE.
Bunsl  Gecriosioro  pasMHOXKEHHS: IOYKOBAaHUE, CHOPYJALMs, (parmeHTanus,
KJIOHUPOBaHHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kneTku, miau ramersl. Meiio3. Ctaguu meiosa.
IToBenenue xpomocom B Mmenose. Kpoccunrosep. buonornyeckuil cmpici Meno3a u
II0JIOBOTO Ipolecca. Meio3 U ero MecTo B dKM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenzaponpiueBoe pasBurve. l'ameroreHe3 y KUBOTHBIX. [lojoBbIe JKee3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrnepmaroreHe3 u ooreses. CtpoeHue
MOJIOBBIX KJIeTOK. OIUIONOTBOpEHHE U SMOPHUOHAIBHOE PAa3BUTHE >KUBOTHBIX.
CriocoObl OIUI0I0TBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnpuBunyanbHoe pa3Buthe opraHuzMoB (oHToreHe3). Cragum sMOpuoreHesa
KHUBOTHBIX (Ha mpumepe marymku). [dpoGnenue. Tumbl apoGnenus. OcoOeHHOCTH
ApoOJieHHsT MJICKONHTAIOMNX. 3apOAbIIEBbIe JHCTKH (TacTpyJsius). 3aKiaika
OpraHoB W TKaHeW M3 3apoJbIIEBBIX JIMCTKOB. B3auMHOe BIUsHME wYacTeil
Pa3BUBAIONIETOCS 3apojbliia (IMOpHOHATIbHAS MHAYKINA). 3aKiajKa IJIaHa CTPOCHUS
AKMBOTHOTO KaK pe3yJbTaT HEpapXMUYECKUX B3aUMOJEHCTBUI TIeHoB. BimsHue Ha
SMOPHUOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIIBI.

Poct u pa3Butue xuBoTHBIX. IlocTamMOpuoHanbHblil nepuon. Ilpsmoe u Hempsmoe
pasButHe. PasButne ¢ wmeramopdo30oM y OECIO3BOHOYHBIX W IO3BOHOYHBIX
KUBOTHBIX. buosornyeckoe 3HaueHHE MPSIMOrO M HENPSAMOro pa3BUTHS, UX
pacnpocTpaHeHue B npupoje. Tumel pocra XKMBOTHBIX. DaKTOPBI PEryssiiMM pocTa
KHUBOTHBIX M dYesoBeka. CTaauu MOCTAIMOPHOHAIBLHOIO PA3BUTHUS Y >KMBOTHBIX H
yenoBeka. [leproabl oHTOreHe3a yenoBeka.

PazMHoxeHue u pazputue pacreHuil. ['amerodut u cnopodut. Meiio3 B KU3HEHHOM
nukie pacrenuit. O6pazoBaHue Crop B mpoliecce Meiosa. ['amerorenes y pacTeHUid.
Onnog0TBOPEHNE U PAa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BOMHOE OIJIOJOTBOPEHHE
y LBETKOBbIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3MBbl PEryisiuu
OHTOT€HE3a Y PACTECHUM U KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W PAa3BUTHA I'CHCTHKU KAK HAYKH. OCHOBHBIC TCHETHYECCKHUE
TIOHATHA )51 CHMBOJIBI. I'omonoruyHsie XPOMOCOMEI, AJJICJIIBHBIC T'CHBI,
AJIBTCPHATUBHLBIC IIPHU3HAKH, I[OMI/IHaHTHHﬁ u peuecanHHﬁ IMPpU3HAK, I'OMO3UI'0Ta,
rerepo3nurora, 4Yucrtasd JHWHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH. OCHOBHEBIE METOJBI
T'CHCTHUKU! FI/I6pI/I,Z[0J'IOFI/I‘-IeCKI/II71, I_[I/ITOJ'IOI"I/I"ICCKI/II\/’I, MOJ'IeKy.]'IHpHO'FeHeTI/I‘ICCKI/II\/’I

3.3

Monorubpunnoe ckpemuBanue. IlepBbril 3akoH MeHzaenst — 3aKoH €AWHOOOpa3us
ruOpuoB nepporo nokoneHus. [Ipasuno nomunupoBanus. Bropoit 3akon Mennens —
3aKOH pacIleIUIeHus] Tpu3HakoB. lluTonornyeckne OCHOBBI MOHOTMOPHIHOTO
cKpenuBaHus. [ umoresa 4UCTOTHI raMer.

AHanuzupyrolee  ckpeniuBaHue. [IpoMexyTouHBIM  XapakTep  HacjleIOBaHUS.
Pacmennenne npu3HakoB py HEMTOJIHOM JTOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tperuit 3akoH MeHzaenst — 3aKOH HE3aBUCHMMOIO
HacJIeIoOBaHus MpU3HaKoB. L{uTonornyeckne 0OCHOBBI AUTUOPUIHOTO CKPELTUBAHUS.
CueruienHoe HacnenoBaHue mnpusHakoB. PabGorer T. Moprana. CrenieHHoe
HAaCJIEeA0BAHUE T€HOB, HAPYIICHHUE CLEIUICHHUS MEXIy TeHaMu. XPOMOCOMHAasl TEOPHsI
HACJIEACTBEHHOCTH.

I'eneTnka nona. XpoOMOCOMHBIN MEXAHU3M OIPEAEIICHHS M10J1a. AYyTOCOMBI U ITOJIOBBIE
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XpoMOCOMBI. ['OoMOoramMeTHblii M TeTeporaMeTHbId moJ. ['eHeTHdeckas CTPYKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHEIIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JIMCTBUE I'EHa.
MHOK€eCTBEHHBIN aJUIETIU3M. B3aumoneiicteue HEaJUIETbHBIX TEHOB.
Kommnnemenrapuocts. Onucras. [lonumepus

3.4

3.5

3.6

BianmopetictBue reHotuna u cpenasl npu (GopMupoBaHuM (GeHotura. M3MEHUMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHBIC MpPU3HAKK. Buabl W3MEHYUBOCTHU:
HEHACJIEJCTBEHHAs ¥ HACJIEICTBEHHAS.

MopaundukanoHHasi ©3MEHUYUBOCTh. Ponb cpenbl B popmupoBaHur MOTU(PUKAIIMOHHON
n3MeHYnBoCcTH. HopMma peakiinu npusHaka. BapuarimoHHBIN psit M BapyuallMOHHAS KPUBAs
(B. Moranncen). CroticTBa MOAU(DUKAITMOHHON N3MEHUYNBOCTH.

I'enotnnmyeckass m3MeHUMBOCTH. (CBOMCTBA T'€HOTHIMYECKOM H3MEHYMBOCTH. Bumbl
TeHOTUITMYECKON M3MEHUMBOCTU: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOuHaTuBHasE ©13MEHYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. Poib KOMOMHATHBHOM M3MEHYMBOCTH B CO3JaHUUM T'€HETUYECKOTO
pa3Hoo0pa3us B Ipejenax OJHOTO BH/IA.

MyrtanuonHasi M3MEHYMBOCTh. BHIbI MyTaiuii: T€HHbIE, XPOMOCOMHbBIC, T€HOMHBIE.
CrioHTaHHBIC U UHAYLIMPOBAHHBIC MyTallMU. SIJIepHbIE U IIUTOIUIa3MATUYECKUE MYTAIIHH.
Comaruyeckue U mojoBbie MyTaiuu. [[puuuHbBl BOSHUKHOBEHUSI MyTaluii. MyTtareHsl U
UX BIUSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIecca. 3aKoH
TOMOJIOTHYECKUX PSAAOB B  HaciencTBeHHo wu3MmeHunBoctu (H.M. Baswios).
BuesigepHast ”3BMEHYMBOCTD U HACJIEICTBEHHOCTD

Kapuorun uenoseka. MexayHapoaHas mporpamMma HCCIEJOBaHUsI T'€HOMa YEJIOBEKa.
Metoasl  M3y4YeHHMs] TEHETHMKM  4YellOBeKa: TeHeaJOrH4ecKuii, OJIM3HEIOBbIH,
LUTOT€HETUYECKUM, TOMYJISIMOHHO-CTATUCTUYECKUI, MOJIEKYJIIPHO-T€HETUUECKUM.
CoBpeMeHHOE  OmpelesieHue  T'eHOTHNA:  IOJHOI€HOMHOE  CEKBEHHUPOBAHUE,
FeHOTHIIMPOBaHKWE, B TOM uuciae ¢ nomompro [IIP-ananu3a. HaciencrseHnsie
3a0oJeBaHUsl yelloBeKa. ['eHHbIe W XpOMOCOMHBIE OOJie3HM dYenoBeka. bonesnu c
HACJIEJICTBEHHOW TPEIPACIIONOKEHHOCTRI0. 3HAYCHHE MEAWIIMHCKOM TEHETUKH B
NPEAOTBPAILICHUH M JICYEHUHM TEeHETHYeCKUuX 3abosieBaHuii dyenoBeka. CTBOIOBBIE
KIIETKU

JlomecTukaluss U cenekuus. 3apoXkIeHHe CelNeKIMU U JoMecTukanuu. Yuenue H.U.
BaBuioBa o meHTpax MpOMCXOXIEHHUS U MHOT0oOpasusi KyIbTypHBIX pacTeHuil. Pomb
CEJIEKIIMA B CO3/IaHUU COPTOB PACTEHHM M TOPOJ KUBOTHBIX. COpT, MOpoja, IITaMM.
3aKOH TOMOJIOTHYECKHUX PsIOB B Haclie[ACTBeHHOM m3MeHunBoctd H.M. BaBunosa, ero
3HAYEHHE IS CEEKIIMOHHON PadOoTHI.

Metoabl  celeKUMOHHOM  paboThl.  MICKyCCTBEHHBIM  OTOOp:  MaccoBBIi U
WHJIMBUIYAIbHBIA. DTanbl KOMOMHAIIMOHHOW cenekiuu. VcnpITanne mpou3BoiuTeNei
mo motoMcTBy. OTOOp MO TE€HOTUITy C MOMOIIBI0 OLIEHKH ()EHOTHUIIA TMOTOMCTBA H
oTOOp 1Mo TeHoTUIy ¢ momonisto ananusa JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PamuarnvoHHBIA U
XUMUYECKUM MyTareHe3 Kak MCTOYHWUK MYTalliid y KyJbTYPHBIX ()OpM OpraHWU3MOB.
Hcnonb30BaHrne TEHOMHOTO peJaKTUPOBAaHUS U METO/I0B pekoMOnHaHTHBIX JIHK mis
MOJYYECHUSI UCXOJHOTO MaTepraia i CeJICKIIHUH.

[lomyuenne momumionaoB. BHyTpuBumoBas ruOpumm3anus.  bau3KopoIcTBeHHOE
CKpelmBaHue, wWin WHOpuaMHT. HepoacTBeHHOE CKpelMBaHWe, WA ayTOPUIIHHT.
I'ereposuc u ero mnpuumsbl. Mcnons3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuam3aryst. [Ipeononenre Gecrioans MEKBUAOBBIX THOPUIOB. JIOCTIKEHHS CENEKITIH
pacTeHui 1 5KUBOTHBIX
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3.7

OOBEKTBI, UCNONb3yeMbleé B OMOTEXHOJOIMH, — KJIETOYHbIE U TKAHEBBIC KYJIbTYpHI,
MUKPOOPIaHHU3MBI,  UX  XapaKTEPUCTHUKA. TpamunmonHass ~ OMOTEXHOJIOTHSL:
xJie0orneyeHue, IIOJIyYCHHE KHCJIOMOJIOYHBIX IIPOAYKTOB, BUHOJIEIINE.
MukpoOuonornueckuii  cuHTe3. OOBEKTHI  MHUKPOOMOJOTMYECKUX  TEXHOJIOTHIA.
IIpousBoacTBO Gelika, aMMHOKHUCIOT U BUTAaMHUHOB. VICKyCCTBEHHOE OIJIOAOTBOPEHHUE.
PexkoHCTpyKIMs SHUEKIETOK M KIOHUPOBAaHUE XMBOTHBIX. METOA TpaHCIUIAHTaluU
A1ep KIETOK.

XpoMOCOMHasi W TI'eHHasg MHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
KOHCTpynpoBanue pekoMOuHaHTHBIX JIHK. JlocTwkeHuss W MEpCHIEKTUBBI
XpOMOCOMHOW M TEHHOM  WH)XXeHepuu. MenunuHckue  OMOTEXHOJIOTHH.
Hcnosb30BaHnEe CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6pa3I/IC OpTraHU4Y€CKOIro Mupa

4.1

buonorudeckoe pasHooOpasue opraHuzmMoB. COBpeMEHHash CHCTEMa OPraHUYECKOro
mupa. [lpuammner knaccudukamuu opraHusmMoB. OCHOBHBIE CHCTEMaTHYECKHE
IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHMS M JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxew, OJHOKIETOYHBIE T'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYrue
npotuctel. KonoHuanbHble OpraHu3Mbl. J[BHXKEHHE OJHOKICTOYHBIX OPTraHH3MOB:
amMEOOUHOE, JKIYTUKOBOE, PECHMYHOE. 3aluTa Yy OJHOKJIETOYHBIX OpPIraHHU3MOB.
Pa3apakuMoCTh y OHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI

4.2

MHoOrokieToyHbsle pacTteHus. B3anMocBsa3b 4acTeil MHOTOKJIETOYHOI'O OpraHHU3Ma.
Tkanu, opraibl ¥ CUCTEMBbl OPraHOB MHOTOKJIETOYHOTO Opranu3mMa. OpraHusM Kak
eauHoe 1enoe. TkaHu pacteHuid. THMIBI pacTUTENBbHBIX TKaHEH: oOpazoBaTenbHas,
MOKpPOBHAs, MPOBOJIAIIASL, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTpPOEHUS,
(GyHKIUH ¥ pacioNIoKEeHUs! TKAHEH B OpraHax pacTeHHi

4.3

BereraTuBHble M Te€HEpaTHBHBIE OpraHbl pacTeHM. (DyHKIUU OpPraHOB M CHCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHME MHOTOKJIETOYHBIX PACTEHUH: TPONU3MBI U
Hactud. llormomeHne BOABI, YIVIEKUCIONO Tra3a W MUHEPAIbHBIX BEIIECTB
pacrenusiMu. Jlpixanue pacteHuid. Juddy3us razoB uepe3 MOBEPXHOCTb KIIETKH.
TpancnopTHele cHCTEMBl pacTeHMH. Belnenenwe y pacreHui. 3amura Yy
MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. CpeacrBa MNMacCUBHOM W XHMHUYECKOM
3aIUThl. OUTOHLIUIBL.

PasgpaxxuMocTe M perynsnus y OpraHu3MOB. Pa3zipaXumMocTe W perynsuus y
MHOT'OKJIETOYHBIX PAaCTE€HUI. POCTOBBIE BEIIECTBA U UX 3HAYCHUE

4.5

MHOroOKJIeTOYHbIE KUBOTHBIE. B3aMMOCBA3b 4acTeld MHOI'OKJIETOYHOIO opraHuisma.
TKaHI/I, Oopraibl U CHUCTEMbI OPraHOB MHOTOKJICTOYHOI'O OpraHuiMa. OpFaHI/I3M KakK
CANHOC LICII0C. I'omeocras. TkaHU )KUBOTHBIX U 4Y€IOBEKA. THIBI )KUBOTHBIX TKAHEH:
OIUTCIIMATIbHAA, COCAWHUTCIIbHAsA, MBIINICYHAA, HCPBHAA. OcobeHHoCTH CTpOCHUA,
(I)YHKI_[I/Iﬁ U pacCIIOJIOKCHUS TKaHEeW B OpraHax XMBOTHBIX U YCJIOBCKA

4.6

Opranbl U CHUCTEMBI OpPraHOB JKMBOTHBIX. DYHKIIMM OPraHOB M CHCTEM OpraHOB.
Omnopa Tena opraHn3MoB. CKeNeTbl OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHsblii 1 BHyTpeHHMI ckeneT. CTPOCHHUE U TUIIBI COEIUHEHNS KOCTEH.

JIBKEHHE  MHOTOKJIETOYHBIX  JKUBOTHBIX. [Iuranue  xuBOoTHBIX. [Iluranue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue >kuBOTHBIX. KoxkHoe apixanue. JKabepHoe u
JIErOYHOE JIbIXaHUeE.

JIpIXaHW€e NO3BOHOYHBIX JKMBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHHE CTPOCHHS JIETKUX
[TI03BOHOYHBIX JKUBOTHBIX. /[pIXaTenbHas cucTema 4esloBeKa. MeXaHu3M BEHTHISALUU
JErKMX y NTUL U MIIEKOMUTAOMMX. TpaHCIOPT BEUIECTB Yy OPraHU3MOB. TpaHCHOpT
BELIECTB Yy KUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHocHas cuctema
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MMO3BOHOYHBIX KHUBOTHBIX. Kpyru kpoBooOparieHus. DBOIIOLMMOHHBIE YCIOXKHEHUS
CTPOCHHUS KPOBEHOCHOW CHCTEMBl II03BOHOYHBIX JKMBOTHBIX. Bblaenenue vy
opranu3moB. Beigenenue y kuBOTHBIX. CokpaTuTenbHble Bakyonu. OpraHbl
BbIesieHusl. CBsA3b MOJIOCTH TelNa ¢ KPOBEHOCHOH M BBIICIUTEIBHOW CHUCTEMaMHU.
Boigenenue y MO3BOHOYHBIX JKMBOTHBIX. 3allldTa Y MHOTOKJIETOYHBIX >KUBOTHBIX.
[TokpOBBI M UX IPOU3BOHEIE.

PaznpaxxuMocTh U peryisius y opraHu3MoB. Pa3pa’kuMOCTh y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMoCcTs U peryisinus y MHOTOKJIETOYHBIX PAaCTCHUM.
PocToBbIe BemiecTBa M UX 3HAYCHHE.

HepBHast cuctema W peduiekTopHast PEryssiius y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cucrema u e€ oTaesbl. DBONIOIMOHHOE YCIOKHEHHUE CTPOCHHS HEPBHOM
CHCTEMBI y KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm i dpdexkTuBHOM  (HYHKIIMOHAIBLHOMN
aHHOTAIUU T'€HOMOB, TPaHCKPHUIITOMOB, IPOTEOMOB, MeTab0JIOMOB
MHUKPOOPTaHW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpraHI/IBM YCJIOBCKA U €T0 310POBLEC

5.1

OpFaHBI U CUCTCMbI OpraHoB 4YCJIOBCKaA. OTIIGJH)I T'OJIOBHOT'O MO3ra ITO3BOHOYHBIX
KHUBOTHBIX. Pediiekc u peduiekropHas ayra. be3ycinoBHbIC U yCIIOBHBIE pedIICKCHI.
I'ymopasibHas peryisinus U SHAOKPHHHAS CHCTEMA XMBOTHBIX M 4denoBeka. JKeresbl
SHJIOKPUHHOW CHUCTEMBI U HX TOPMOHBI. J[elicTBHEe TOPMOHOB. B3auMOCBSI3b HEPBHOU U
SHAOKPUHHOW  cucTeM. [ umoramamo-runodusapHas cucrema. Pedumekc wu
peduiekTopHast n1yra. be3ycioBHbIE U yCIOBHBIE pedIeKChI

5.2

3amura opraHuzMa or Oosie3Hedl. MIMMyHHas cucrema uenoBeka. KieTounslit u
TYMOPQJIbHBIA ~ MMMYHHTET. BpoXACHHBIA, NPUOOPETEHHBIN  crienuuuecKuii
uMMyHHTET. Teopus KioHanpHO-cenekTuBHOro nmmynurera (I1.9pmux, @.M.bepaer,
C.ToneraBa). BocnamurenbHple OTBETHI  OpraHu3MoB. Poiab  BpoXIEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUI

5.3

5.4

5.5

KpoBeHnocHas cucrema u e€ opranbl. Cepale, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpoBooOparnieHusi. Pabora cepama u e€ perynsnus

Hpixanue uvenoBeka. Juddy3us ra3oB dvepe3 MOBEPXHOCTh KIETKH. JlpIxaTenbHast
cucTeMa yesnoBeka. JlpIxaTenbHas MOBEPXHOCTh. Perymsius npixanus. [pixarenbHbie
00BEMBI

[MumeBapurenpHas cucremMa denoBeka. OTAENbl MHUIEBAPUTEIHLHOTO  TPaKTa.
[IumeBapuTenbHbIe Kene3bl. BHYyTpUIIOIOCTHOE M BHYTPHUKJIETOUYHOE MUIIEBAPEHHE

5.6

5.7

ITokpoBel M wux mnpousBogHble. Opranbsl BbyaeneHus. I[louku. Crtpoenue u
¢byHKIMOHMpOBaHUE HeppoHa. DUIBTpaIUs, CEKpelus 1 00paTHOE BCAaChIBAHUE Kak
MeXaHHU3MBbl paboThl OpraHoB BblaenaeHus. OOpa3zoBaHHe MOYH Y Y€IOBEKa

I[BI/I)KGHI/Ie yeJioBeKa: MbIieyHas cucrteMma. CKeJIeTHBIE MBIIINOBI M HX pa60Ta.
CTpOGHI/Ie W TUIIBI COCIMHCHUA KocCTeH

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

6.1

OBomonmonHas Teopus Y. JlapBuna. Ilpearnochbulki BO3HUKHOBEHHS JapBHHH3MA.
JKnsHp u HayuHas nesrenpbHOCTh Y. JlapBuHa.

JIBwxyie cwibl dBoionuu BuAoB 1o Y. JlapBuHY (BbICOKas HHTEHCHBHOCTb
pa3sMHOXEHHST ~ OpPraHM3MOB,  HACJEICTBEHHAas  HM3MEHYMBOCTh, Ooppda  3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuntetnueckoi Tteopun sBomouuu (CTD). HeltpanpHas Tteopus
sBomorui. CoBpeMeHHas »HBOJIOLMOHHAS Ouojorus. 3HAYeHHE HBOJIOIMOHHOMN
TeopuH B HOPMUPOBAHHUH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA
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6.2

6.3

6.4

[Momymnsmus kak 31eMeHTapHasi eAMHUIA 3BOTIOIUU. COBpEeMEHHbIE METOJbI OLICHKU
TEHETHYECKOr0 pa3HooOpasusi M CTPYKTyphl mnonymsuuid. M3meHenue reHodoHaa
MOMYJISIIUM  KaK 3JIEMEHTapHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH T'€HETUYECKOTrO
pasHoBecus [[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (DAKTOPBI (IBUXKYIIME CHIIbI) SBOJIIONUU. MyYTAIlMOHHBIN MpoIecc.
KomOunaruBHast u3MeHUMBOCTh. Jlpeli TEHOB — ciydailHble HEHAINpPaBJICHHBIE
W3MEHEHUS YacToT ajuieredl B mnomymsnusax. Oddexkt ocHoBarens. Murpanuu.
W3onsaumst momymauumii: reorpaduyeckas (MPOCTpPaHCTBEHHAs), OHOIOTHYecKas
(penpoayKTHBHAS).

EcrecTBenHbIil 0TOOp — HampaBistomuii Gpakrop 3Bomonnu. GopMbl €CTECTBEHHOTO
otOopa: ABMXKYIIUN, CTAOUIU3UPYIONTUH, pa3phiBalomuid (qu3pynTuBHBIN). [lomoBoit
otoop.

[IpucnocoOaeHHOCTh OPraHu3MOB Kak pe3yjabTaT MUKPO3BOJIIOUUHU. BO3HUKHOBEHHE
NpUCIIOCOOTeHUH Yy Opranu3mMoB. Apomopdo3sl M uanoamantauuu. llpumeps
npucnocoOiaeHuit 'y  opraHu3moB.  OTHOCHUTENBHOCTb  IPUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumoobpazoBanue kak pe3yabTaT MUKPOIBOIIOIHIH.
Wzomsaumst  —  xirodeBo  QaxTop  BUpooOpaszoBanus. Ilytm  um crmocoObl
BUJI000pa30BaHUSA: AIJIONIaTPUUECKOe (reorpaduueckoe), CUMIIATPUYECKOE
(2KOJIOTUYECKOE), «MTHOBEHHOE (TOIUIIONIU3AIMS, THOpUIu3anus). JJIuTeIsHOCTh
HBOJIIOIIMOHHBIX MPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUIECKOTO pa3HO00pa3usl.

Ponp 3BONIOLMOHHON OHONOTMU B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHHS
O6unopazHooOpasns. MUKPOIBOMIONKSA ¥ KOIBOJIOIUS IApasUTOB M HX XO3SEB.
Mexanusmbl (HOPMUPOBAHUSI YCTOMYMBOCTH K aHTHOMOTHKAM M CIOCOOBI OOPHOBI C
Hel

Metoabl u3ydeHuss MakpodsBositouuu. IlanmeoHTosmornueckue MeTOAbl HM3YyYEHMS
sBostoMu. [lepexonubie GopMbl 1 PUIIOreHETHYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue meronsl uzyueHus sBoironuu. CpaBHeHHe ¢uiopbl U (hayHBI
MaTepuKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emun. Bumbl-sHnemMuku u
PEJIHUKTBHI.

OMOpHOIOTHYECKHE U CPAaBHUTEIbHO-MOP(OIOTMYECKHE  METOAbl  H3YYEHHUS
IBOJIIOLMU. ['€HEeTMYEeCKHME MEXaHU3Mbl DBOJIOIMM OHTOI€HE3a U  IOSBIEHUS
9BOJIFOLIMOHHBIX HOBILECTB. | 'OMOJIOTHYHbIE U aHAJIOTUYHBIE OpraHbl. PymuMeHTapHbIe
Oopranbl W aTaBU3Mbl.  MOJEKyJIsIpHO-TEHETUYECKHE, OHOXUMHUYECKHE U
MaTeMaTHYeCKUe METObl U3yueHUs dBONOIUHU. ['oMonornynbie reHsl. COBpeMEHHBIE
METO/bI TOCTPOEHUS (PUIIOTEHETUYECKHUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIMSI TEHOMOB.

OOmme 3akoHOMepHOCTH (IpaBuia) H3BoMOUMH. HeoOpaTUMOCTh  IBOJIOLUM.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB HBOJIFOLIUU

Hayunble runotes3sl MpOUCXOXACHUS KU3HU Ha 3emiie. AOHOTreHe3 M MaHCIEepMHUS.
JloHayuHbBlE TIPEICTaBICHHUS O 3apOKICHUM KU3HM (KpealuumoHM3M). l'mmoresa
MOCTOSSHHOTO CaMO3apOXKACHUA XKU3HU U €€ ompoBepxkeHue ombitamu O. Penu, JI.
Cnannanuany, JI. ITacrepa. [lporcxoxaenne sxu3Hu U acTpOOUOIIOTHSL.

OCHOBHBIC 9Tafbl HEOPraHWYeCKOW dBoOIMK. [lnaHeTapHas (reojormyeckas)
HBOJIIOIUS. XUMHUECKasi SBOJIOLUSA. AOMOTeHHBIH CUHTE3 OPraHMYECKUX BEILECTB U3
Heoprannuecknx. Omeir C. Mwmwmiepa u I'. IOpu. OOpa3zoBaHue TOIMMEPOB W3
MoHomepoB. Koaneparnas runore3a A.M. OnapuHa, runoresa nepBUYHOrO OyIbOHA
JIx. XonneiiHna, renernueckas runore3a . Ménnepa. Pu6o3umer (T. Uek) u rumoresa
«wvupa PHK» V. T'mnGepra. ®opmupoBanue MeMOpaH U BO3HMKHOBEHHE
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6.5

IIPOTOKJIETKH.

Hctopus 3emmum u Meronsl €€ wusydeHus. lIckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxpononorust U e€ wmeronpl. OTHOCHTENbHAss W a0COJIIOTHAS T'EOXPOHOJIOTHS.
I'eoxpoHosornyeckas mKaja: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

HaganpHble 3Tanmbl opraHmdeckod »Bosonud. [losBieHue M 3BOIIOLUSA IEPBBIX
KIETOK.  OJBomouuss  Mmerabonm3ma.  BO3HMKHOBEHHE  TEPBBIX  JKOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHAJOI MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

IIpoucxoxaenue sykapuor (cuMOHOreHe3). OBOJIIOLUOHHOE IPOUCXOXKIECHUE
BUpyCcOB. IIpoHMcxokIeHME  MHOIOKIETOYHBIX  OpraHM3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIlbl HBOJIOIUH BBICIINX pacTeHHiH. OCHOBHBIE apOMOP(O3bI PaCTEHUH.
Beixon pactenuii Ha cymry. [losiBieHre CIOPOBBIX PACTEHUH U 3aBOEBAHUE UMU CYLIH.
Cemennbie pacteHust. [Iporcxoxienne BETKOBBIX PACTEHUH.

OCHOBHBIE 3TaIlbl 3BOJIIOLUHU )KUBOTHOTO MHpa. OCHOBHbIE apOMOP(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpwuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUNOB. [lepBbie
XOpAOBbIE XKUBOTHbIE. JKM3HBb B BOAE. DBOMIONMSA INO3BOHOUYHBIX. [IpoucxoxneHue
ampuOuii u pernrtunuii. [IpoucxoXaeHHE MIICKONMHUTAIMUX © OTUI. [IpuHIHII
KIto4eBoro  apomopgosza. OcBoeHue O€CNO3BOHOYHBIMH U IO3BOHOYHBIMU
YKUBOTHBIMU CYILH.

Pa3BuTe xu3HM Ha 3emile 1O 3paM M IEPUOAAM: apxeH, MPOTEpO30H, IMajeo30H,
Me3030H, KaiiHo30i. OO0I1as XapakTepruCcTUKa KJIMMaTa U T'€0JOrMYeCKUX MPOLECCOB.
[TosiBneHne n pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJIeoOpa3oBaHME: €ro YCIOBUS U
BJIMSIHUE HA ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHUs — SKOJIOTHYECKUE KPU3UCHI Npouioro. [IpuunHel u cieactsust
MaccOBBIX BoIMUpaHuil. COBpeMEHHBIN 3KOJIOTHYECKHI KPU3UC, €r0 0COOEHHOCTH

Paspnenst u 3agmaum  anTponosoruu. Metoael  aHTponosiornd. CTaHOBIIEHHE
MIpeICTaBICHUH O MPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBo uyenoBeka C JKUBOTHBIMH. (CHCTEMAaTHYECKOE IIOJIOKEHUE UEJIOBEKa.
CBuieTeNnbCTBA CXO/ICTBA YETIOBEKA C )KUBOTHBIMU: CPABHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHoNoruyeckre,  (pU3NOIOro-OMOXMMUYECKHe,  HoBeaeHueckue.  OTanuus
YEJI0BEKa OT KUBOTHBIX. IIpsAIMOX0XkKAEHNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB.
PasBuTHE roJIOBHOrO MO3ra ¥ BTOPOH CUTHAJIBHON CUCTEMBI.

JBuwxymue cuibl  ((akTopbl) AaHTPOIOTreHe3a: OHOJIOTHUYECKHE, COLUAJbHbIE.
CooTHolleHrne ONOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOTI€HE3E.

OCHOBHBIE CTaJMM aHTPONOreHe3a. ABCTPAJIONUTEKU — JIBYHOTHE MPEIKH JIIOJEH.
UYenoBek yMelbli, IIEPBBIE U3TOTOBIEHUS OPYAUN TpyAa. YenoBek MpsAMOXOIALUN U
MIEPBbIN BBIXOJ JItojel 3a mpeaenbl Adpuxu. YenmoBek renenbOeprckuii — oommii
NpEeAOK  HEaHIEPTAIbCKOIO  4YelIOBE€Ka M 4YeloBeKa pasyMHoro. Yenosek
HEAaHJEPTAIbCKUNA KaK BHUJ JIIOJEH XOJOJHOIO KiIMMara. YemoBeKk pa3yMHBIN
COBPEMEHHOI'0 THIIA, JIEHUCOBCKUI 4YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a IpeleIaMu
Adpuxku.

DBOJIOLIUS COBPEMEHHOTO 4eJIoBeKa. EcTeCTBeHHBIH 0TOOp B MOMYNALUAX YeTOBEKa.
MyrtannonHsiii npouecc u noaumopdusm. IlomynsiionHble BONHBI, Apeid TEHOB,
MUTpanus u «3QQPEeKT OCHOBATENS» B MOMYJSALUAX COBPEMEHHOTO YeIOBEKa.
Yenoseueckue packl. [lonsatue o pace. bosibine pacel: eBponeouHas (eBpasuiickas),
aBCTpaJIo-HErpouHas (PKBATOpHANIbHAS), MOHIOJIOUHAS (a3MaTCKO-aMEpHUKaHCKas).
Bpemss m myTtu pacceneHuss 4enoBeka IO IIaHeTe. EAMHCTBO 4YeIOBEYECKHMX pac.
Hayunas HecoctosTenbHOCTh pacu3ma. lIpucnoco0iieHHOCTh YenoBeKa K pPa3HbIM
YCIIOBUSIM OKpYXkarolien cpeabl. Bnusiaue reorpaduueckoit cpessl u Apeiida reHoB Ha
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MOPGOJIOTHIO U (PU3HOJIOTHUIO YeTTOBEKA

OKOCHCTEMEI U MMpUCYyHUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nenst u 3agaun sxosnoruu. CBsi3b IKOJIOTUU C IPYTUMH HayKaMHU.

MeTtonasl skonoruu. [loneBsie HabMIOAEHUS. DKCIEPUMEHTHI B SKOJIOTHU: IPUPOIHBIE
u nabopaTopHble. MoaenupoBaHue B 3KOJIOTUH. MOHUTOPHUHT OKpYXKAIOIIEH Cpellbl:
JIOKAJIbHBIN, pETHOHAJIBHBIN U TJI00AIbHBIN

1.2

Okonornyeckue (akToppl M 3aKOHOMEpHOCTH uX JeictBusa. Kiaccudukarus
HKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHEe, aHTpomoreHHsie. Oouue
3aKOHOMEPHOCTH JAEUCTBUS 3Kosorndeckux (akropos. IlpaBuno munumyma (K.
Mnpenrens, F). JIubux). TonepanTHOCTh. OBPHUOMOHTHBIE W CTEHOOMOHTHBIC
OpPraHU3MBI.

Abuornueckue ¢akropel. CBeT Kak 3Kojorudeckuii ¢axrtop. JleficTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTPa Ha OPraHU3MBbl. DKOJIOIMYECKHUE IPYIIBLI PACTCHUN U
YKUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUTHalbHas poJib cBeTa. DOoTONepUoOIUu3M.
Temmneparypa kak skosiorndeckuil gaxtop. JleiicTBue Temneparypbsl Ha OpraHU3MBI.
[ToiikunoTepMHbIE U TOMONOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPraHU3MBI.

BrnaxxnocTh Kak 3kosiormueckuii hakrop. [IprcrmocobeHust pacTeHu K TOIePKaHUI0
BoJiHOrO Oananca. Knaccugukanus pacreHuii o otTHoueHuo K Boje. [Tpucnocodnenus
KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXXHUMA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJHAsI, HA3€MHO-BO3yIIIHAs, [IOYBEHHAs, [NTyOUHHAs
MO/INIOYBEHHAs, BHYTPUOpPraHU3MeHHas. PU3UKO-XUMHUYECKHE OCOOEHHOCTU Cpel
obutanus opranu3moB. IIpucnocoOneHus opraHu3MoB K KH3HH B Pa3HbIX CpeAax.
buonoruueckue putrmbel. BHemiHue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOAMYHBIE
putMbl. [Iprcnoco01eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN JKU3HH.
Xuznennoie Qopmbl opranusmoB. [lonsTne o >xu3HeHHON Qopme. JKuU3HEHHBIE
bopMBl pacTeHMil: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBBl,
oJHoJieTHUE TpaBbl. JKU3HEHHBbIE (POPMBI KUBOTHBIX: TUAPOOMOHTHI, I'€OOMOHTHI,
a3poOHOoHTHI. OCOOEHHOCTH CTPOCHMS U 00pa3a KU3HH.

buotnueckue Qakropel. Bumsl OMOTHUECKMX B3aUMOJECUCTBUMN: KOHKYPEHIIUA,
XMITHUYECTBO, cUMOMO3 M ero ¢opmbl. [lapasutusm, koomepaius, MyTyaausM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUUYECTBO). Herpoduueckue
B3aUMOJIeHCTBU (TonMYeckue, Gpopuueckue, padbpudeckue). 3HaueHHE OMOTHYECKUX
B3aMMOJICHCTBUI JUIsl CyIIECTBOBaHMS OpraHU3MOB B cpele obOutanus. [IpuHiun
KOHKYPEHTHOT'O MCKJIFOUEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU mnomynsauuu. Ilomynsanus kak Ouosiornyeckas
cucteMa. Poib HEOAHOPOAHOCTU Cpenbl, (PU3MUECKHX OaphbepoB U OCOOEHHOCTEH
Ouosioruu BUIOB B (OPMHUPOBAHUU TMPOCTPAHCTBEHHON CTPYKTYpBl MOMYJIALUM.
OcHOBHBIE [TOKA3aTeIN MOMYJISIMH: YUCIEHHOCTD, IJIOTHOCTh, BO3PACTHAs U MOJI0Bas
CTPYKTYpa, pOKJAaEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIHSl.
DKoJjorudeckasi CTpykrypa nonyiasuuu. O1eHka YuciIeHHOCTH Nonyasuuu. J{nnamuka
MOMYJSIUK U €€ peryiasauusd. buotnueckuil moreHuan nomynauuu. MoaeiapoBaHue
nuHamMuky  nomynsuud. KpuBble pocta uuciaeHHOCTH nomynsuud.  Kpusble
BBDKMBaHUS. Perynsius 4ucieHHOCTH MOMYIALUN: posib (PaKTOPOB, 3aBUCSIIUX U HE
3aBHUCSILIMX OT IUNIOTHOCTH. DKOJIOTUYECKUe cTpaTeruu BuaoB (I- u K-ctparerun).
[Tonarue 06 sxonorumueckoil Hume Bujpa. MecrooOuTanue. MHOroMepHass MoOJENb
skonornyeckor Humm Jx.JM. XarumHcoHa. Pa3smepbl 3KOJIOIrMYECKOW HHIIN.
[loTeHuManpHas ¥ pealn30BaHHAs HUILIHU.

Bun xak cucrema nomyinsiiiuid. Apeanbsl BUIOB. BUAbl U MX KU3HEHHBIE CTPATETHH.
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7.4

7.5

7.6

3aKOHOMEPHOCTH TIOBEICHUSI W MUTrpaluid >KUBOTHBIX. bBHOJIOTMYECKHE WHBA3UU
Yy>KEPOJHBIX BUJIOB

CoobmiectBa opranu3moB. buorieHos u ero cTpykrypa. CBsi3u MEXKy OpraHu3MaMu B
OouoreHo3e. DkocucTteMa Kak oTkpbiTas cucrema (A.Jlk. Tenciaun). OyHKIIMOHATBEHBIE
OJIOKM OpraHu3MOB B DKOCHCTEME: TMPOAYIEHTBI, KOHCYMEHTBHI, pPEIyICHTHI.
Tpoduueckue ypoBau. Tpoduueckue nienu u cetn. AOMOTHYECKHE OJIOKA SKOCHCTEM.
[TouBsl 1 Uikl B 3x0cucTeMax. KpyroBopoT BEIIECTB U OTOK SHEPTUHU B IKOCUCTEME.
OcHOBHBIE MOKa3aTenu 3KOCUCTeMBbl. buomacca u mnpoaykuus. OKOJIOTMYECKHE
MIUPAMHUJIBI YUCEN, OMOMACCHI U YHEPTHH.

HanpaBneHnsle 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM U MX MPUYUHBL. AHTPOIOT€HHBIE BO3JECHCTBUS HA CYKIICCCHH.
Knumakcnoe cooGmiectBo. buopasHooOpazue M MONHOTa KPYyroBOpOTa BELIECTB —
OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHble  3KOCHCTEMBI.  AHTPOIIOI€HHBIE  3KOCUCTEMBL.  ATpPO3KOCHUCTEMA.
Arporienos. Paznuunst Mex1y aHTpONIOT€HHBIMU U TPUPOTHBIMH 3KOCUCTEMaMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas diopa u
¢dayna. CuHAHTpONM3AIMs TOPOACKOW (ayHbl. BHOIOTHYECKOe M XO3SHCTBEHHOE
3HAUEHUE arpo’KOCHCTeM U YpOOlIKOcHCTEM. 3aKOHOMEpPHOCTH (HOPMUPOBAHHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[lepeHoc 3Hepruum M BEUIECTB MEXKAY CMEXKHBIMU SKOCHCTEMaMH. Y CTOWYMBOCTH
OpraHU3MOB, MOIMYJISIUNA U SKOCUCTEM B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIOT€HHBIX
BO3JIEUCTBUI

buocdepa — obmeruranerapaast 0007109ka 3eMITH, TIe CYIIECTBYET WIH CYIIECTBOBaIa
xu3Hb. Yuenue B.W. Bepnanckoro o 6uocdepe. Obmactu Ouocdepsl u €€ cocras.
JXKusoe BemecTBO OMOChEphI U ero QYHKIIHH.

3aKOHOMEPHOCTH  cymiecTBoBaHus Ouochepsl. OcobeHHOCTH OHochepsl  Kak
ri100anpHOM 3KocucTeMbl. J[MHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB M OMOreoXMMHUYECKHEe LHUKIBI (yriaepona, a3oTa). PUTMUYHOCTD SBIEHUH B
ouocdepe.

3oHanbHOCTh OMOcheprl. Ilonatue o OGuome. OcHOBHbIE OMOMBI CYIIM: TYHJpA,
XBOWHBIE JIeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MTyCTHIHH,
TPOIUYECKHUE Jieca, BHICOKOropbs. KinuMat, pacTUTEIbHBIN U )KUBOTHBIH MUp OMOMOB
CYIIIH.

CrpykTypa M (QYHKUUS >KMBBIX CHUCTEM, OLIEHKa HX PECYpCHOro IMOTeHLHajda |
o6uochepHbIX QyHKINN

DKOJIOTHYECKUE KPHU3UCHI M WX NpuuuHbl. BozjaeiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHne BO3IyIIHON cpenbl. OXpaHa Bo3ayXa. 3arpsi3HEHHE BOJHOW Cpeibl.
Oxpana BOAHBIX pecypcoB. Paspymenne mouBbsl. OXpaHa IMOYBEHHBIX PECYpPCOB.
W3meHeHne Kaumara.

AHTpOIIOT€HHOE BO3JICHICTBME HAa pACTUTENbHBIM M JKUBOTHBIM Mmup. OxpaHa
pacTUTENILHOTO M JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIIBI OXPaHbl MPHPOJIBL
Kpacupie kuuru. Ocob6o oxpansemble npupoansie Tepputopun (OOIIT).
Boranndeckue caipl U 300JI0THYECKHE TAPKH.

OCHOBHBIC TPHUHIMIEI  YCTOWYMBOTO PAa3BUTHs  4YEJIOBEYECTBA W  TPUPOJIBI.
ParmonanbHoe MpUPOAONOIb30BAHUE U COXPAHEHUE OMOJIOTHYECKOTO pasHOOOpas3us
3emun
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