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MNOSICHUTEJIBHAS 3ATIMCKA

IIporpamMma mo ydueGuoMy npemmery "buonorns” (nasnee - fuonorys) Ha YpOBHE CpeiHero obero
o6pazosanus paspaboTana Ha ocHOBe PefiepabHOro 3aKOHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBaHUH B
Poccuiickoit ®exepammny, ®TOC COO, Kommenmuy npenojasatus y4eOHOro mpeamera «buonorus» u
OCHOBHBIX TOJIOKeHHH (enepanbHol paboyel MporpaMMbl BOCITHTaHHA.

Vyebupiii npeamer «buonorusy yriyonénuoro yposas usydenus (10-11 kmaccsr) sBISETCS OXHUM 13
KOMIIOHEHTOB IpeaMeTHO# ob6nacti «EcTeCTBEHHO-HAYYHBIE MPEIMETED). Cornacao nonoxkerusM ®I'OC
COO mpodunsHble yueOHBIC NpEeIMEThl, H3ydJaeMble Ha yrny6néHHOM ypOBHE, SBIIAIOTCS CrOCOOOM
nuddepenmuanuy  oOydeHHs HA YPOBHE CpelHero o0mero oOpazoBaHWs M IpU3BaHBl 00ECHEYUTDH
IIPEEeMCTBEHHOCTE MEXK/Y OCHOBHBIM OBUIMM, CPEIHHM OOIIAM, CPEIHHM mpodecCHOHATBHBIM U BEICIIMM
oGpasoBaHHEM. B TO ke Bpems KaKIBIA U3 3THX y4eOHBIX NPEAMETOB JODKEH OBITE OPMEHTHPOBAH Ha
NPUOPHUTETHOE pelleHre 00pa30BaTENBHEIX, BOCIHTATCIBHBIX M Pa3sBHBAOIIMX 3a/ad, CBA3AHHBIX C
npodoprenTanueli 06y 4arOmEXCs i CTHMYTMPOBAHAEM HHTEPeca K KOHKPETHOM o6acTi Hay4HOTO 3HAHW,
CBSI3aHHOTO ¢ OMONIOrHe, MEIMITMHOMN, SKOIOTHEH, TICUXOJIOTHEH, CIIOPTOM HJIX BOCHHEIM JIEJIOM.

IIporpamma o yueGHOMY npeamery "Bronorus” na€T mpejcTaBieHHe O LENH U 33/lavax H3y4eHHU
yuebHoro mpeamera «buonorus» Ha yriyOn€HHOM YPOBHE, ONPEAENACT oOs3arenbHoe (MHBApHAHTHOE)
IpeJIMETHOE COJEPXKAHME, €r0 CTPYKTYPHPOBAHHME IO pasjenaM M TeMaM, paclpejelncHue o KiaccaM,
PEKOMEH/IyeT IOCIeOBATeIBHOCTE H3yUeHHs y4eOHOro Matepuana ¢ y4€TOM MEXKIPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBs3eH, JIOTHKH Y4eOHOro Ipolecca, BO3PACTHBIX OCODCHHOCTEH obyuaromuxcs. B
nporpamMMe 1O OHONOTMH peaiu30BaH NPHHIAN IPEeMCTBEHHOCTH C H3y4eHHeM OHONOrMM Ha ypOBHE
OCHOBHOTO obmiero obpasoBaHus, Onarojgapsi 4eMy IPOCMATPHBACTCS HANPABJICHHOCTh HA IMOCIIEAYIOLIEe
pasBuTHE OMOIOTHYECKMX 3HAHHH, OPHEHTHPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAY4YHOTO
MUPOBO33DEHHS, SKOJIOTHYECKOr0 MBIIIIEHHS, TIPEICTaBIeHUi O 30pOBOM 00pase XH3HH, HAa BOCIMTAHUE
GepesKHOro OTHOIIEHHS K OKpyJKaromled IPHPOXHOM cpeae. B mporpamme 1o OHONOIHH TaKKe IOKA3aHbI
BO3MOKHOCTH yueGHoro mpeamera «buonorms» B peamasanuu TpeGopanuit ®I'OC COO x mnanupyeMbIM
JIMYHOCTHEIM, METANpPEIMETHEIM M TPEIMETHBIM pe3ylbTaraM 00ydeHHs H B (OPMHPOBAHHM OCHOBHBIX
BHJIOB y4eOHO-II03HABATENBHON AESTENBHOCTH O0YJarOIMXCs M0 OCBOEHHIO COACPXKAHMSA OHOTOrHIECKOro
o6pasoBaHys Ha yPOBHE CpejIHEro o0mero o0pasoBaHus.

VueGHbIi mnpeaMer «bBHonorus» Ha ypoBHe cpelHero obmero o0pasoBaHHS 3aBepIIacT
fuonorngeckoe oOpa3oBaHME B INKOJE M OPHEHTHPOBAH HA pACIIMpEHME U YIIyOneHWe 3HAHWH
o6yyalomuxcs O XWBOH IPHPOZE, OCHOBAX MOJCKYNIAPHOM M KIETOYHOH OHOMOTHH, 9MOpHONIOTHH |
GHOIIOTHH Pa3BHTHS, TeHETHKH, CENIeKIMH, OMOTEXHOJIOTHH, SBOIOLHOHHOrO YICHHSA H 3KOJIOTHH.

Usyuenue yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM YpOBHE OPHEHTHPOBAHO HA IOArOTOBKY
obyqaromuxcs K MOCIeAyIOIeMy MOMyYeHHIO OHOJIOTMYECKOro 00pasoBaHMs B By3ax M OpraHM3allHsiX
cpenmero mpodeccHoHansHOro o6pasoBaHMs. OCHOBY €ro COAEPK@HHA  COCTABJIAET  CHCTEMA
OHOTOrHYECKUX 3HAHUM, MMOTYYEHHBIX IIPH M3YUYECHHH 00yJaroIMMHUCs COOTBETCTBYIOIMUX CHCTEMATUHIECKUX
pas/enoB GHOJOTHHE HA YPOBHE OCHOBHOTO oOmiero obpasopanus, B 10-11 kmaccax 5TH 3HaHMA MOIYHAIOT
pasBuTHe. Tak, pacIIMpeHBl ¥ YIIyOieHBl OMONOrMYECKHME 3HAHMA O PACTEHMsX, KHBOTHBIX, rpubdax,
GakTepusX, OpraHW3Me 4YejloBeKa, OOIMMX 3aKOHOMEPHOCTAX JKM3HH, JOIOIHHTEIBHO BKIIOYCHBI
OHOIOrMYECKHE CBEJEHUSA IIPUKIAAHONO H ITOHCKOBOTO XapakTepa, KOTOPEIE MOXKHO HCHONB30BaTh Kak
OPHEHTHPBI IS TIOCTIEAYIOMEro BbiGopa mpodeccun. Bozmosxna Taxixe HHTErpanus OHOTOTHYECKHX SHAHHH
C COOTBETCTBYIOUIMMH 3HAHHMSAMH, [OJYYEHHBIMH OOYYAlOMMMCS TpPH H3YYCHUH (GHM3UKH, XHMHH,
reorpad)ii ¥ MAaTEMaTHKH.

CrpykTypa mporpammsl 1o y4deGHomy mpeamery "buonormsa” oTpakaeT CHCTEMHO-YPOBHEBBIH H
SBOJIIOIMOHHEIA MMOAXOAE! K H3yueHHI0 Ouonorun. CoriacHO MM, M3Y4aloTcsd CBOHCTBA H 3aKOHOMEPHOCTH,
XapaKTepHBIE LIS JKHBEIX CHCTEM PA3HOTO YPOBHS OpraHH3alliy, SBOJIOMHA OPraHKuecKoro Mupa Ha 3emie,
coxpaHeHHs 6uOI0rnYecKoro pasHoobpasus mianersl Tak, B 10 kmacce u3yyaloTcs OCHOBBI MOJIEKYJISIPHOR
M KJICTOYHOH GHONOrMM, SMOPHOJIOrMA M OHOIOTHH Pa3sBHTHS, TEHETUKH M CENEKIHM, OHOTEXHOIOIHA H
CHHTETHUYECKOH OMOJIOrMH, aKTYaIH3UPYIOTCS 3HaHHS oO0ydarommxcs 1o 60TaHMKE, 300]I0TUH, aHATOMMUH,
¢usmosnoruu genosexa. B 11 xiacce u3ydaroTCs 3BOJIONMOHHOE YUYEHME, OCHOBBI HKOJIOTMH U y4eHHE O
duochepe.

YuebHbli npeamer «BHONIOTHA» NpHU3BaH 00ECIIEYUTh OCBOCHME O0YYAIOIIHMHCS OHMOIOrHgecKux
TEOpHUil U 3aKOHOB, H/EH, NPUHIUIIOB M TIPABHII, JISKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYUHOH
KapTHHBI MHpa, 3HAHHH O CTPOCHHH, MHOroobpa3uu H OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOIY/ISLUY,
OHMOIIEHO3a, 3KOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX [OCTHIKEHHSX, COBPEMEHHBIX MCCICIOBaHHAX B
OHONMOTHH, NPHUKIAIHBIX acHeKkTax OMOoMOrHYecKMX 3HaHWH. Jlnsa pasBHTHA H NOJAJCpPKaHHA HHTEpeca



oOygaromuxcs K GHOJIOTHH Hapsiy cO 3HAYUTEILHBIM 00BEMOM TEOPETHYECKOr0 MaTepuala B COAepIKaHHu
IIPOrpamMMBI 110 GHOJIOTHH MPEYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBIIEHHS H PasBHTHS TOW WM HHOM
obnactu OHOJNIOTMH, BKJI4NOM OTEYECTBEHHBIX M 3apyOeXHBIX YYEHBIX B peIICHME BaXKHEHIIHX
GHOJIOrHYECKHX | 9KOJIOTHYECKHX pobieM.

Ilens wm3yueHus ydeGHOro mnpegvera «buonorws» Ha yrayOn€éHHOM YpoBHE — OBJGlICHHE
0By4aromUMICS 3HAHHAMH O CTPYKTYPHO-(DYHKIMOHAIBHON OpraHM3alliy KUBBIX CHCTEM Pa3HOIO paHra u
npHoOpeTeHHe YMEHHUH HCIIONB30BaTh 3TU 3HAHUS B QOPMHUpPOBAHUM MHTEpeca K ONpeAenEHHON o0nacTy
npodecCHOHABHON JIEATEbHOCTH, CBA3aHHON ¢ Ouonmormedt, wmu K BeIOOpPY y4eOHOrO 3aBEICHHA IS
NPOJOIDKEeHUsS OHOJIOrHYECKOTo 00pa3oBaHMsI.

JlocTikeHWe mNemH wu3ydeHHs ydeOHoro mpeamera «bHonorma» Ha yriayOn€HHOM ypoOBHE
obecrieyrBaeTCs PEIICHHEM CIEAYIOMIMX 3a/1a4:

OCBOEHHE 00YYAFOIIMMHACS CUCTEMbI OHOTOTHYECKUX 3HaHMH: 00 OCHOBHBIX OHOJIOTHYECKHX TEOPHIX,
KOHIIEIIMAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IIPaBHJIAX, COCTABJSIOMKX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KAPTHHY MHPa; O CTPOSHHUH, MHOI000pa3Hu B 0COOEHHOCTSIX OHOJIOrHYECKUX CHCTEM
(KyeTKa, OpraHu3M, HOMyIIsIiAd, BiJ, GHoreoneHos, 6uocdepa); 0 BEIIAIOMMXCS OTKPHITHAX H COBPEMEHHBIX
HCCIIeIOBaHUAX B OHOJIOTHH;

o3HakoMJleHHe OOy4aloIuXcsi ¢ METOJaMH IIO3HAHMSA IKMBOH IPUPOJBI: HCCIIEIOBATEIECKUMH
METO/IlaMH OMOJIOTMYecKMX HaykK (MOJIEKy/SIpHOM W KiIeTouHOH Omonorum, sMOpHonorHd H OHONOTHH
PAa3BUTHUS, TeHETHKH M CeNeKInH, OHOTEXHOIOIMH H CHHTETHYECKOH OHONOr|H, alEOHTOJIOIHH, SKOJIOTHH);
METO/IaMH CaMOCTOATEIFHOIO IPOBEACHHUsI OHOTOTHYECKHX HCCIEoBaHHH B 1abOpaTopdd H B MpUpOJE
(mabmoieHne, U3MEPEHHE, SKCIIEPHMEHT, MOJIECTHPOBAHHUE);

oByayieHne 00yJaOIIUMHCS YMEHHUSMU: CaMOCTOSTEIbHO HaXOUTh, aHAIU3HPOBATh M HUCIIOIb30BATE
OUONOrHYecKyl0 HH()OpPMamuio; TONB30BAThCS OHONOrMYECKOM TEPMHMHOJNOIHEW M CHMBOJIMKOM;
yCTAHABJIMBATh CBS3b MEXKIY Da3BHTHEM OHOJIOTMHM M COIMAIbHO-O9KOHOMHYCCKHMH H 3KOJIOTHYCCKHMH
npobIeMaMH YeIOBEYECTBA; OLCHHBATE MOCIEACTBHS CBOSH IEATEIBPHOCTH 0 OTHOLIEHHIO K OKpYKatomeH
MPUPOAHON Cpele, COOCTBEHHOMY 30POBBIO H 3I0POBBIO OKPYXAFOIMX JHOAEH; OOOCHOBBIBATH H
cobmonaTe Mephl NMpoduWIaKTHKH HHGEKIMOHHBIX 3aboseBaHuii, IpaBuia [MOBEJEHUS B MPHPOJE U
obecrieueHHs 0E30MaCHOCTH COOCTBEHHOH KU3HEAEATEIbHOCTH B YpE3BBIYaiHBIX CHTYALHAX IIPUPOIHOTO U
TEXHOTeHHOIO XapaKTepa; XapakTepH30BaTh COBPEMEHHEBIE HaydHbIE OTKPLITHS B 06/1aCTH GHOIOTHY;

pasBUTHE Y 00YYaOImUXCs HHTEIEKTYATBHBIX B TBOPYECKUX CIOCOOHOCTE!H B Mporecce 3HAKOMCTBA
C BBIJAIONIMMHUCS OTKPHITHSMH ¥ COBPEMEHHBIMH HCCNIEJOBAaHUSIMH B OHONOrMH, PENIAEMBIMH IO
npobieMaMy, MeTOHONOrHeld  OHOJOTMYECKOrO  MCCIEJOBAHMS, NPOBENCHUS OIKCIIEPUMEHTATBHBIX
HCCIIeIOBAHUMH, perneHns GHONIOrHYECKUX 337124, MOJISIMPOBAHMS OHOTOTHYECKHX 0OBEKTOB U MPOLECCOB;

BOCHHUTaHHE Y 00yJaromuXcst IEHHOCTHOTO OTHOIIEHHMS K JKMBOM ITPUPOJIE B 1IEJIOM H K OTICIBHBIM €
06BEeKTaM H SBICHHAIM; (HOPMHPOBAHHE 3KOJIOIHYECKOH, FEHETHYEeCKOH IpaMOTHOCTH, OOIIEH Ky/IbTypEl
MIOBEJICHHS B IPHPOJIE; HHTETPAllud €CTECTBEHHO-HAYYHBIX 3HAHHIH,

npuobpereHne  OOyYaOIMMMHUCA  KOMIIETEHTHOCTH B PallHOHATBLHOM  IPHPOJIONONIL30BAHHH
(cobmonenre NpaBUi TOBEICHWS B IPUPOJE, OXPAHBI BHJOB, 3KOCHCTEM, OMOC(Ephl), COXpaHCHHH
COBGCTBEHHOTO 340POBbS M 3I0POBBS OKPYKAOMMX JOJEH (cobmoaenns Mep NpoQuIakTHKH 3a00IeBaHuH,
obecriegenre 6e30MacHOCTH JKM3HENEATETHHOCTH B Ype3BBIYAHHBIX CHTYallMsXx [PHUPOJHOIO H
TEXHOTEHHOIO XapakTepa) Ha OCHOBE HCIIONG30BaHHMA OHOIOTHYECKHX 3HAHWH M yMEHHH B IIOBCEAHECBHOH
KU3HH;

CO3/laHMe YCIOBHI Il OCO3HAHHOTO BHIOOpa OOYYAOMHMHECS HHIMBHIYaIbHON 0Opa3oBaTeNbHOM
TPaeKTOPHH, COCOOCTBYIOMEH MoCHeayiomeMy IpoecCHOHAIBPHOMY CaMOONIPEE/ICHHIO, B COOTBETCTBHH
C MHAMBHIYAIEHEIMA HHTEPECAMH U NOTPEOHOCTAMH PErHOHA.

O61mee YHCIIO YACOB, OTBE/ICHHBIX HA H3ydeHHe OHONIOTHH Ha YTITyOJIeHHOM YPOBHE CPEIHEr0 00MIEro
o6pasopanus, cocramier 204 gaca: B 10 xracce — 102 1aca (3 1waca B mezniemo), B 11 xinacce — 102 gaca (3
9aca B HEIENO).

OT160p OpraHU3alHOHHEIX (OPM, METOJIOB B CPEJICTB 00y4eHHs OHOIOTHH OCYIIECTBISETCS € YUETOM
crienudHUKH €ro COJEpKaHHA ¥ HANPABIEHHOCTH Ha MHPONOJDKeHHE OHONorddeckoro obpasoBaHus B
OpraHU3aIMsX CPEIHETO MPOodecCHOHATEHOIO ¥ BEICIIEro 00pa3oBaHHus.

O6s3aTenBHEIM yeloBHeM HpH 00ydeHun OHONOTHH Ha YriuyOnE€HHOM ypOBHE SBJIACTCS IMPOBEJICHHE
naGopaTopHLIX M MpakTHdeckux pabor. Taioke ydacTHe OOyYarOIMXCs B BBIIOJTHCHHH MPOEKTHBIX H
yueGHO-HCCIIE0BATENBCKIX PaboT, TeMaTHKa KOTOPHIX ONpeNesseTcs yYuTeleM Ha OCHOBE HMEIOMHXCH
MaTepHAaNTbHO-TEXHHYECKAX PECYPCOB ¥ MECTHBIX MIPUPOHBIX YCIOBHM.



COJIEPKAHUE OBYYEHMS

10 KJIACC

ConepkaHHe IIPOrPAMMEI, BBIIETIEHHOE KYpPCUBOM, HE BXOOUT B IPOBEPKY rocy/lapcTBEHHOH
urorosoii arrectrauuu (TUA).

Tema 1. Buosiorus Kak Hayka

CoBpeMeHHas OHONOrMS — KOMIUIGKCHas Hayka. Kparkas HCTOpHA pasBHTHA Guonoruu.
Buonoriyeckue HayKd H H3ydaemble MU IpoOiemsl. OyHAAMEHTaIbHBIC, NPUKIAIHBIE M TOHCKOBBIC
Hay4HbIE UCCIIEI0BaHHs B OMOJIOrHH.,

3paueHue OWONOTEH B (OPMHPOBAHHM COBDEMEHHOH ECTECTBEHHO-HAYYHOH KapTHHBI MHpA.
IIpodeccun, cpazanusle ¢ Ouornorued. 3Hauenne OHONOTHHM B NPAKTHYECKOH JEATENBHOCTH HeIOBEKa:
MEIMIIHHE, CELCKOM XO03SHCTBE, IIPOMBIIUIEHHOCTH, OXPaHe HPHPOJIBL.

JleMoHCTpaIMKA

Iloprpersr: Apucrotens, Teoppact, K. Jlunues, K. B. JlTamapx, Y. lapsusn, Y. [apseit, I. Menneis,
B. U. Bepuanckuii, Y. I1. ITanos, M. 1. Meunukos, H. 1. BaBuios, H. B. Tumodeen-Pecosckuit, JIx.
Yorcon, ®. Kpux, /1. K. benses.

Tabmuies! 1 cxeMsl: «CBs3b OMOTOTHH ¢ ApYrAMEA HaykaMu», «CrcremMa OMOIOTHIECKHX HAYK».

Tema 2. JKupble cHCTEMBI H UX H3y4YeHHE

JKuBBle cHCTEMBI Kak mnpeameT u3ydenuss Owonoruu. CBoiicTBa JKUBBIX CHCTEM: €JIMHCTBO
XMMHAYECKOTO COCTaBa, MUCKPETHOCTh M IEJNOCTHOCTB, CJIOXKHOCTh H YIOPAZOYEHHOCTH CTPYKTYpBI,
OTKPBITOCTh, CAMOOPraHU3AIHs, CAaMOBOCIIPOM3BE/ICHHE, Pa3/(PAXKHMOCTh, H3MEHIMBOCTD, POCT ¥ PasBUTHE.

VPOBHH OpPraHH3ALMH JKMBBIX CHCTEM: MOJEKYJSPHBIH, KIETOUHBIA, TKaHEBBIH, OpraHM3MeHHBIH,
MOMYJIAIHOHHO-BUA0BOH, 9KOCHCTEMHEIH (6HOTeoneH0THIECK ), 6uoctepnsrii. [Iponeccer, mpoucxoasmme
B KUBBIX cucTeMax. OCHOBHBIE NPH3HAKK KUBOro. JKu3Hb Kak (opma cymecTsoBanus marepud. Haykw,
H3y4alolIue )KUBBIe CHCTEMBI Ha Pa3sHBIX YPOBHSIX OpraHu3alliH.

U3sydenne xHuBBIX cucTeM. Meroast Guonornyeckor nayku. Habmozenne, n3mMepeHne, dKCIepUMEHT,
CHCTeMATH3alus, McTaaHamu3. [IOHATHE O 3aBHCAMOM W He3aBHCHMOH nepemenHod. [lmamupoBaxue
skcrepuMenTa. IlocraHoBka u mpoBepka rumores. HymeBas rumoresa. Ilomstne BeIOpkH # g
nocToBepHOCTh. Pasbpoc B Gmomormueckux AaHHBIX. OlEHKA HOCTOBEPHOCTH IMOIYHEHHBIX PE3yJLTATOB.
[IpHYMHEBI HCKAKEHHUS PE3YIbTATOB dKCIepuMeHTa. [[oHATHE CTAaTHCTHYECKOTO TeCTa.

JdeMoHcTpanuu

Ta6muust 1 cxemsl: «OCHOBHEIE TPU3HAKHM KU3HHY», «BHoNorHyeckue cucTeMely, «CBOACTBA KUBOHU
MaTtepuuy, «YPOBHH OpraHM3aliy KUBOH MPUPOIBI», «CTpoeHHE KUBOTHOH KIETKHY, « TKaHH KHBOTHBIX),
«CHCTEeMBI OPraHOB UeJI0BEYECKOro opranu3may, «buoreonenos», «brnocthepar, «MeTos! H3ydeHUs KUBOK
TIPHAPOIBIY.

O6opynosanue: naboparopHoe o00OpyZOBaHHE JUI TIpOBeleHHs HAOMOASHHH, W3MEpEeHHMH,
9KCIEPUMEHTOB.

ITpaxTHaeckas padora «/cnons3oBaHye pa3IiuHbEIX METOZIOB IIPH U3YUEHHH KUBBIX CUCTEM)).

Tema 3. buoJiorusi KJIeTKH

Knerka — cTpykTypHO-QyHKI[MOHAIbHAA eIUHUIA XKHBOTO. Vctopus oTkpeiTha kineTku. Paborsr P.
I'yka, A. Jlepenryka. Knerounas teopust (T. IlIsann, M. Illnefinen, P. Bupxo). OCHOBHBIE MONOXKECHHA
COBPEMEHHOH KJIETOYHOH TEOPHH.

MeTo/pl MOJIEKYISApHOH M KiIeTouHOl GHOIOrHM: MHKPOCKOIMs, Xpomarorpadus, smekTpodopes,
METO/I MEYEHBIX aTOMOB, JA(GdepeHIuanbHOe IEHTPU(YripoBanue, KyIbTUBHPOBAHNAE KIETOK. M3yuenue
duxcuposannvix kiemox. DNEKTPOHHAs MHKpockonus. Kougokarwnas mukpockonus. Bumanvroe
(npusicusHeHHOE) U3yHeHue K1emox.

JlemoHCcTpanuu

IMoprpetsr: P. I'yk, A. Jleenryk, T. [1IBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuner ¥ cxembl: «CBeTOBOM MHKPOCKOIY, «DIEKTPOHHBIH MHKpockony, «McTopus pasBHTHA
METOJ0B MHKPOCKOITHH Y.

O6GopymoBanue: CBETOBOH  MMKPOCKON, MHKpPOIpENaparbl PacTHTEIBHBIX, JKHBOTHBIX H
GakTepHaTbHBIX KIETOK.

Ilpaxkrnueckas padora «/sydeHne MeTOOB KIeTOUHO# 6ronorun (xpoMarorpadus, 31eKTpodopes,
maddepenmansHoe neHTpudyruposanue, I1LIP)».



Tema 4. Xumudeckas opraHu3anus KJIeTKH

XUMHYECKHM cOCTaB KJICTKH. Makpo-, MHKpO- M YJIbTpaMHKpoaneMeHThl. Bojga u e€ pomp kak
PacTBOPHUTEIS, pearenTa, ydacTie B CTPYKTYPHPOBAHHHM KIIETKH, TEIUIOPEry ISy, MUHEpaTbHEIE BEIECTBA
KIeTKH, ux Ouosornyeckas ponib. Pok KaTHOHOB M aHHOHOB B KJIETKE.

OpraHudeckue BemecTBa KJIETKH. buonmorndeckue mnomumepsl. benkun. AMHHOKHMCIOTHBIH COCTaB
6enkoB. CTpykTypsl OenkoBoii monekynsl. [lepBudHas cTpykTypa Oenka, nenTHaHas cBs3b. Bropuunas,
TpeTHuHast, ueTBepTH4Has CTpyKTyphl [lematypamus. CsoiictBa 6enkoB. Kiaccubuxanus OGemkos.
Buonoruueckue Gynxuuu 6enkos. [lpuonsi.

Vrnesoasl. MoHOCaXapu/s!l, AMcaXxapyibl, OJMrocaxapuasl | onucaxapuasl. OOmmi nan cTpoeHus
U (pu3UKO-XUMHUYECKHe CBOMCTRA yIIeBOJOB. bronornueckue QyHKIUH YTIE€BOIOB.

JIunupel, 'mppodunsHo-ruapodoOHble  cBodicTBa. KiacCHWKanms IUIAAOB. | pHIIIMIEPHIEL,
dochonumuapl, Bockd, ctepouisl. buonorudeckue GyHKmmA nunuaos. O6mue cBoicTBa OHONOrHYECKHX
MeMOpaH — TeKy4JecThb, ClIOCOOHOCTh K CaMO3aMBIKaHHUIO, IIOIYIPOHHIIAEMOCTb.

Hyxneunosele kucnotel. JIHK u PHK. Crpoenune nykneunopsix kucior. Hykneoruasr Ilpuuimn
xkomriementapaocTd. Ilpasuno Yapradda. Crpyxrypa JHK — nBoitHas cnmpans. MecToHaxoXIeHHE H
ouonoruueckue Gyukiun JITHK. Bunsr PHK. Oyuknun PHK B kietke.

Crpoenue monexkynsl AT®. Makposprudeckue cBsizu B Monexyne AT®. buonorudeckue GpyHKUIHU
AT®. BoccTaHOBICHHBIC NEPEHOCUUKH, UX QYHKIHH B KIeTKe. [Jpyeue Hykaeosuompugocgamor (HTD).
Cexsenuporanue JJHK. Memoowi eenomukuy, mpanckpunmomuku, npomeomMuKiy.

Crpykrypuas Owuwonorus: Ouoxumuueckwe H Ouodm3Mdeckme HCCIEOBaHHS cocTaBa M
IIPOCTPAHCTBEHHOM CTPYKTYphl Omomonexyn. Modenuposanue cmpykmypsl u @yrkyui buomonexyn u ux
komniexcos. Komnviomepnvitl Ousaun u opeanuyeckuti curmes 6UOMONEKYL U UX HeNPUPOOHBIX AHAN0206.

JdeMoHCTpanuu

IMoprpers:: JI. IMonunr, Ix. Yorcon, @. Kpux, M. Yunkunc, P. @panxmn, ©. Canrep, C. Ilpysunep.

Juarpammer: «PacnpejieneHre XMMHAYECKHAX JJIEMEHTOB B HEXMBOH mpupojae», «Pacmpenenenue
XHMHYECKUX DJIEMEHTOB B )KABOU HPUPOEY.

Tabmuubr u cxembl: «[lepuosuueckas Tabnupa XHMHUYECKHX 3JI€MEHTOBY, «CTpOeHHE MOJIEKYIIEI
BOJBI», «BemecTBa B cocraBe opraHu3MoB», «Crpoennme Monekynsl Oenkaw, «CTpykTypsl OemxoBoi
MOJIEKYIIBI», «CTpoeHHe MOJIEKYJ YIIIeBOA0BY», « CTpOeHHE MOJEKYI THIUA0BY, «HyKknenHoBble KACIOTHIY,
«Crpoenne Monexynst ATO».

O6opynoBanpe: XUMUYeCKas Iocya U 00opyaoBaHue.

JlaGopaTopHasi paGora «O0Hapy)xeHue OEIKOB C MOMOIIBIO KAYECTBEHHBIX peakIuiin.

JlaGopaTopHas pab6ora «VccienoBanue HyKIEMHOBBIX KHCIIOT, BEIIEICHHBIX U3 KJIETOK Pa3/IAYHBIX
OpTaHU3MOBY,

Tema 5. Ctpoenne u GyHKIHH KIETKH

THIB! KIETOK: dyKapuoTHYecKas ¥ npokapuoriueckas. CTpyKTypHO-bYHKIHOHAIBHBIE 00pa3oBaHHs
KJIETKH.

Crpoenue npokapuoTHdeckoit kieTku. Kinerounas crenka Gakrepuit u apxeit. OcoOeHHOCTH cTpoeHUS
reTepoTpoHOM M aBTOTPODHOM MPOKAPHOTHUECKUX KJIETOK. MecTo M posib NPOKapHoT B GHOIEHO3ax.

Crpoenrie ¥ (YHKIMOHHpOBaHHE SyKapHOTH4Yeckod Kimerku. Ilnmasmarnueckas wmemOpaHa
(mnasmanemma). CtpykTypa miasmMatHdeckodl MemOpansl. TpaHCHOPT BEIMECTB 4Yepe3 IIa3MaTHIECKYo
memOpany: mnaccuBHbIM (muddysusa, obnerséunas nuddysud), aKTHBHBI (TEPBHYHBIA H BTOPHYHBIH
aKTHBHELH Tpancnopt). IToynporunaeMocts MeMbpansl. PaboTa HaTpuii-KaTMeBOro Hacoca. DHIOMHUTO3:
nuHOLMTO3, (aromutos. Dxszomuros. Kierounmas crenka. CTpykTypa W (QYHKIMH KIE€TOYHOH CTEHKH
pacteHui, rpuoB.

[urormasma.  Ilurozoms.  I[lurTockenmer.  JIpmxkeHue  nuromiasMel.  OpraHoMiasl — KJICTKH.
OnsomemOpaHHBIE OPraHOW/B! KJIeTKH: SHpomnasMaradeckas cets (IIIC), anmapar ['onbmkH, TH30COMBI,
ux cTpoeHHe H (QyHKuHH. B3aMMOCBs3b 0JHOMEMOPaHHBIX OPraHoMI0B KiIeTKH. CTpoeHHe rpaHyIIpHOro
peruxyinyma. Mexanusm nanpaénerus 6eaxoé ¢ SIIC. CuHTe3 pacTBOpHMBIX OenkoB. CHHTE3 KIICTOYHBIX
meMmOpan. ['ankuil (arpaHyisspHBIH) SHEOMNIa3MartHdeckuit peTukymym. CexperopHas (YHKIHsS ammapara
Tonemxn. Moouguxayus 6beaxos ¢ annapame I'onvdoicu. Copmuposka beaxos ¢ annapame Ionb0dicu.
Tpancnopr BelnecTs B KieTke. Bakyonu pactutensHbX kiaetok. Knetounsii cox. Typrop.

[TosTyaBTOHOMHBIE OPraHOM/bI KJIETKH: MATOXOHAPHH, IIAcTHBL [Ipoucxodicdenue Mumoxonopuil u
niacmud. Cumbuozenes (K.C. Mepeackosckut, JI. Mapzynuc). Ctpoerue u (QyHKIUMA MHTOXOHAPHE H



mactiz. [lepBHYHEIE, BTOPHYHBIE M CIIOXKHBIE IUIACTH/AE! (POTOCHHTE3UPYIOMMX 3yKapHOT. XJIOPOIIACTEL,
XPOMOILIACTHI, JIEHKOILIACTHI BHICIINX PACTEHUH.

HemeMm6pannsie opranouas kiaerku CrpoeHne u (QyHKUMM HeMeMOpaHHBIX OPraHOHIOB KIIETKH.
PuGocoMmbl.  ITpomescymounvie uiamenmvt. MUKPOQHIAMEHTEL —AKMuHO6ble  MUKPODUIAMENTDL.
MeIneussie KIeTKH. AKmuHO8ble KOMNOHEHmMbl Hembluieynblx kiemox. Mukporpybouku. KieTounsri
nentp. CTpoeHHE U JBUKEHHE JKIYTHKOB H peCHHYEK. MHUKPOTPYOOUKH LMTOILIA3MBL. [lentpuons. beaxu,
accoyuUpoBanHbLe C MUKPOGUIAMEHMAaMU U Mukpompybouxamu. Momopnele 6enxu.

SInpo. OGosouka Ampa, XPOMATHH, KapHoIiasMa, SAPBIIKH, MX CTPOCHHME M (QyHKUMHA. SlaepHbii
6eJKOBBI MaTpuKc. [IpoCTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEP(asHOM siipe. Jyxpomamun u
cemepoxpomamun. BelkW XpoMaTHHa — THCTOHBL Jlunamuxa sdepnotl obonouxu 6 mumose. HOepHulil
mpancnopm.

Knerounsie BimodeHus. CpaBHMTEIbHAs XapaKkTEPUCTHKA KJIETOK SYKapHOT (PacTHUTEIbHOM,
JKUBOTHOM, rpHOHOIT).

JemoHCTpanun

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

Tabmuupl 1 cxemsl: «CTpoeHHE 5YKapHOTHUECKOH KieTkH», «CTpOeHHE >KHBOTHOM KIIETKHY,
«CTpoeHne pacTHTENBHOH KieTKn», «CTpoeHHe MHTOXOHAPHHY, «SaApo», «CTpoeHne NPOKApHOTHYECKOH
KJIETKH».

O6opynoBaHKe: CBETOBOH MHKPOCKON, MHMKpPONpENaparsl pPaCTHTENbHBIX, JXHUBOTHBIX KIIETOK,
MHKpOIpenaparsl 0akTepHanbHEIX KIETOK.

JlaGoparopuas pabora «/3y4eHne cTpoOeHHS KIIETOK Pa3IMYHbIX OPraHH3MOBY.

[IpakTH4eckas padora «M3ydeHne CBOMCTB KJIETOYHOH MEMOpaHBD).

JlaGopaTopuas pa6ota «VccnenoBanue MIa3MosIH3a U ICTUIA3MONN3a B PACTHTEIbHBIX KIETKAX).

IMpakTudeckas padora «M3yyeHue ABHIKEHHS [IUTOIIA3MBI B PACTHTEIIBHBIX KIETKaX ).

Tema 6. O6Men BemecTB H NpeBpAleHHE SHEPIHH B KJIETKe

ACCHMMUIAIHNS U JHCCHMHIISAIHMS — [IBE CTOPOHBI MeTabomu3Ma. THisl 0OMEHa BeImecTB: aBTOTPOGHbIH
# rerepoTpodHbni. YyacTHe KHCI0poAa B 0OMEHHBIX Ipoleccax. DHEPreTHYEcKoe OOECTEUEHHE KIICTKH:
npepamenne AT® B ob6MeHHBIX mponeccax. (@epMeHTATHBHBIH XapakTep peaKiuid KIETOYHOIO
merabGonusma. DepMeHTHI, WX CTpoeHHe, cBoiicTBa M MexaHm3Mm JeiictBus. Kodepmentsl. Orimdns
hepMEHTOB OT HEOPTaHWYECKUX KATAITH3ATOPOB. BENKH-aKTHBATOPHI M OeNKH-UHTHOMTOPEL 3aBHCHMOCTH
CKOPOCTH (hepMEHTATHBHBIX PEaKIHi 0T pa3mH4HbIX (HaKTOpOB.

ITepBHYHbIN CHHTE3 OpPraHMYEeCKHX BeIIeCTB B KieTke. DOTOCHHTES. AHOKCUZEHHbIU U OKCULEHHLIU
domocunmes y baxmepuii. Céemocobuparowjue nuemenmvl U Nu2MeHmMbl PEAKYUOHHO20 yeHmpa. Poib
XJOpOIIacToB B mponecce porocuntesa. CeeroBas u TemHOBad (aspl. Pomoovixanue, Cs, Ci u CAM-
munvt  pomocurmesa. IlpomykTuBHOCTH (oTocHHTe3a. BimsHue pa3muuHbX (AKTOPOB Ha CKOPOCTH
¢porocunresa. 3nayenue GOTOCHHTESA.

XemocunTes. PasnooGpasme  OpraHu3aMOB-XEMOCHHTETHKOB: HHUTpuHIUMpyromme  OakTepuu,
KenezobakTepuy, cepobaKTepuy, BOAOPOIHbIE OakTepuy. 3HaYEHHE XEMOCHHTE3A.

AnaspobHble opranu3Mbl. Bunel 6poxenns. [IpomgyKThl OpOXKEHHS W MX HCIIOIB30BAHKE YCITOBEKOM.
AHaspobHBEIe MEKPOOPTaHKU3MbI Kak 065eK T OMOTEXHOIOTHY H Bo30yAuTeMH O0Ie3HeH.

AspoGHble opraHM3Mbl. JTanbl 3Heprermdeckoro obmena. IloarorosurenvHerit stam. [nmmkomus —
OecKHCIOPOJHOE pacileneHue IIIFOKO35L.

Buonoruyeckoe OKHUCIEHHE, HJIH KJIeToyHOoe JbIxaHue. Poimb MMTOXOHIApHME B IIpomeccax
Guonorudeckoro oxucienus. lluxkmmueckwe peakuwn. OxucamTensHOe (ochopumupoBanue. JIHepeus
MmembpanHoz20 2paduenma npomonos. Cunmes ATD: paboma npomonnosi ATP-cunmaswu. IlpernmymecTsa
aspobroTro ImyTH 06MeHa BemlecTB nepen anaspoGHbM, D ()eKTHBHOCTS SHEPreTH4ecKoro obMeHa.

JdemoHcTpannu

IMoprpersi: k. ITpuctin, K. A. Tumupsizes, C. H. Bunorpaackwuii, B. A. Darensrapar, I1. Mutgens,
I". A. 3aBap3uH.

Tabmuuer u cxemsl: «DotocuHTesw, «DHepreruyeckuit oOmen», «buocunres Genmka», «CrtpoeHue
bepmenTan, «XeMOCHHTE3Y,

OGopyzoBaHue: CBETOBOM MHKpOCKorn, o0opynoBaHMe JUIs TNPHTOTOB/ICHHMS! IIOCTOSIHHBIX H
BpPEMEHHBIX MHKPOIIPENapaToB.

JlabopaTopuas padora «/3yuyeHHe KaTaTHTHYECKOH aKTUBHOCTH (pepMEHTOB (Ha IIpUMeEpE aMHuIas3sl
HJTH KaTaiasbl)).



JlaGoparopnass pabora «/3ydenme ¢epMEHTaTHBHOrO pacCIIEIICHUs IIEPOKCHIA BOAOpOJa B
PacTHTEIBHBIX H XKHBOTHBIX KIETKaX».

JlabopaTopuas pabora «CpaBHeHHE IPOLECCOB (OTOCHHTE3A M XEMOCHHTE3a).

JlaGopaTopHuasi pabora «CpaBHeHHE IPOLECCOB OPOIKEHHS H JILIXAHHSIY.

Tema 7. HacieacreenHas HHGopManus H peajm3anus e€ B KIeTKe

Peakiuy MaTpPUYHOTO CWHTe3a. [IpHHIMI KOMIUIEMEHTapHOCTH B peaKklIMiX MaTpHYHOIO CHHTE3a.
Peanmuzanus HacneacTBeHHOH wuHQopMmanuu. ['eHeTHyeckuit KoJ, €ro cBodcTBa. TpaHCKpHIIHS —
marpuunbiii  cunTe3 PHK. IIpuHIMNEI TpaHCKPHIILKH: KOMILUIEMEHTapPHOCTb, aHTHIIAPAILIEIBHOCT,
acummetpuanocTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyiouwjue PHK.

Tpancisiuus u e€ sranmsl. Yuactue tpaHcnoprHelx PHK B GuocunTese Oenxa. Ycimosus OHOCHHTE3a
6enka. Koguposanue amuHOKHCI0T. Poms pubocom B GnocuuTese Oenka.

Coepemennvle npedcmasierus 0 cmpoeruy 2enog. OpraHusalys reHoMa y IPOKapHoT H 3YKapHoT.
Perysiiis akTHBHOCTH I'eHOB y mpokapuoT. I'mnoresa omepona (P. XKakob6, XK. Mano). Moaexynapuvie
MeXaHUu3Mbl IKCHpeccuu 2eHos8 y aykapuom. Poiv xpomamuHa 6 pezynayuu paﬁombz 2enog. Perynsus
oOMeHHBIX TTporieccoB B kineTke. Kietounerit romeocras.

Bupychl — HeKIeTOuHbIe (OPMEI XKU3HE U oOymrarHele napasuTel. CTPOEHHE IPOCTBIX M CIOXKHBIX
BUPYCOB, peTpoBUpycoB, Oaxrepuodaro. JKusHenwnwiii yuxn JIHK-codepocawjux eupycos, PHK-
cooepacauyux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

Bupycusie 3aboneBanus denoBeka, xuBOTHEIX, pacrenui. CIIM]J], COVID-19, commansneie u
MeJIHIUHCKHE TPOOIEeMEL

Buoungopmamuka: unmezpayus u anaius boarvuwux maccusos (wbigdata») cmpyxmypHbix
buonozuyeckux oannwvix. Hanomexnonoeuu e Guonoeuu u meouyune. Ilpoecpammupyemvie @ynxyuu 6eaxos.
Crnocobvl 00cmasku N1eKapeme.

JdemoHcTpanum

IToprpetsr: H. K. Kossuos, 1. Y. MBanosckui.

Tabmune! 1 cxemsl: «BrocuATes Genkay, «[ eHeTHdeckuit koay, «Bupycsly, «bakteprodaruy.

Ipaxkruueckas pabora «Co3ganue MOJEIH BHpYCay.

Tema 8. /Ku3HeHHBIH IUKI KJIETKH

Knerounsii nuki, ero mepwomsl u perymsimus. Matepdasa u muto3. OcoGeHHOCTH MPOLECCOB,
nporekaromux B uHTepdase. [loaroroska KieTku K AeneHuio. [IpecHHTeTHYECKHH (IOCTMHUTOTHYECKHH),
CHHTETHYECKHH M OCTCHHTETHYECKUH (IPEMHTOTHYECKHH) ITEPHO/IBI HHTEPda3EL.

Marpuunsii curres JIHK — pemmuxamus. [lpunmmner permkanuun JHK: xommiemeHTapHOCTS,
[OJIyKOHCEPBATHBHEI CHHTE3, aHTUNApanenbHOCTh. Mexanusm pemmkamuu JIHK. Xpomocomsr
Ctpoenne xpomocoM. TeroMeps! i TemoMepasa. XpOMOCOMHEIH Ha00p KIETKH — KapuOTHIL. JIHTUIOH THELH U
raryIouIHbM Habopsl xpomocom. ['omonoraunble XpoMocoMblL. [1010BEIE XPOMOCOMBL.

JleneHue KIeTKH — MuTO3. CTajgMyd MHTO3a M IPOHCXOAAINIME B HUX MPOLECChL THIBI MHTO3a.
KapuokuHe3 H IATOKKAHE3. BHOIOrAuecKoe 3Ha9eHHEe MATO3a.

PeryJisinust MUTOTHYECKOTO UK KIeTKH. [IporpaMmmupyemas KieTodnas rudess — arnonTos.

KnerouHoe sIpo, XpOMOCOMBI, (YHKIMOHAIbHA® TeHOMHKa. Mexanusmol nponugepayuu,
Oucppepenyuposky, cmapenus u eubenu knemok. «Ljugposas xnemxay — buoungpopmamuieckue mooenu
DYHKYUOHUPOCAHUA KACIKU.

JdemoHcTpanuu

Tabmuusl 1 cxeMsl: «KH3HeHHBIA MUK KIeTKH», «Muto3», «CTpoeHre XpoMocoMmy, «PermmKanus
JHK».

O6opyaoBaHKe: CBETOBOM MHKPOCKOII, MAKpOIIpenapaTsl: « MHUTO3 B KJIETKaxX KOpelKa JIyKa.

JlaGoparopHas pabora «/3ydeHre XpoMOCOM Ha FOTOBEIX MHKpOIpenapaTax).

JlaGopaTopHas paGora «HabOmoneHne MHMTO3a B KIETKaX KOHYMKA KOpEmKa JyKa (Ha TOTOBBIX
MHKpOIIpernapaTax ).

Tema 9. Crpoenne n GQyHKUMH OPraHHU3MOB

Buosoruueckoe pasHooOpasue opraHu3MoB. OHOKJIETOYHEIE, KOJOHHAIBHBIE, MHOIOKIECTOYHBIC
OpradiM3MEI.

Oco0eHHOCTH CTPOSHHS M JKH3HEHEATETFHOCTH OJHOKIETOYHBIX OpraHu3moB. baxrepum, apxen,
OJTHOKJICTOYHEIE I'PHOEI, 0THOKIIETOYHBIE BOAOPOCIH, APYTrHe NpoTUCThl. Kononuanbabie Opranu3Mal.

B3auMocBs3b YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, opra€el ¥ CHCTeMEI opraHos. Opranusm
KakK eIJHHOE IIeJIoe. Tomeocras.



Tkaem pacTesMil. THIBI pPacTUTENBHBIX TKaHe#: oOpasoBaTelbHas, NOKPOBHAs, MPOBOAIINAL,
ocHOBHasi, MexaHudeckas. OcofGeHHOCTH cTpoeHNsl, YHKIMI | PACTIONOKEH)s TKaHeH B OpraHax pacTeHHH.

TkaHu >KUBOTHBIX M UEJIOBEKA. THIBI JKUBOTHBIX TKAaHEH: SHIHTENHAIBHAs, COCAMHHTCIIBHAA,
MblmedHast, HepsHas, OcoOeHHOCTH CTpOeHHs, QYHKIHH U PaclonoXeHus TKaHeld B OpraHax KMBOTHBIX H
YeJI0BeKa.

Oprausl. BereTaruBable U IeHEPATUBHEIE OPraHbl pacTeHui. OpraHel B CHCTEMBI OPraHOB JXHBOTHBIX
u genoBeka. OyHKIMKE OPraHoB H CUCTEM OPraHoOB.

Onopa Ttema opranm3moB. Kapkac pacrTenuit. CKENeTbl OJHOKICTOYHBIX M MHOTOKIETOYHBIX
JKMBOTHBIX. Hapykueiit u BHyTpenHHit ckeneT. CTpOeHNHE ¥ THIIBI COSIMHEHNS KOCTEHL.

JIBkeHHEe OpraHM3MOB. JIBIOKGHHE OJIHOKJIETOUHBIX OpraHM3MoB: am€OouaHoe, MKIYTHKOBOE,
pecHmgHOe. JIBUKEHHE MHOTOKIETOYHBIX PACTEeHH: TPONMHM3MBI M HACTHH. JIBHXKCHHE MHOTOKIETOYHBIX
JKMBOTHBIX M YeoBeKa: Mblmeuras cuctema. Pediexc. CkeneTHbIe MBIIIIE B HX paboTa.

[IuTanue opradu3MoB. Ilormomiene BOMEL, YTIEKHMCIIOro ra3a i MUHEPAIbHEIX BEIIECTB PACTCHUAMA.
[luTanwe >KUBOTHBIX. BHYTPHIOJOCTHOE M BHYTPHKJIETOUHOE INHINeBapeHue. lluTaHue MO3BOHOYHBIX
KWBOTHBIX. OTHETBI NHIEBAPUTENBLHOrO TpakTa. [IHmeBapuTeIbHble Kenesbl. [InmeBapuTensHas cucTeMa
yeJoBeKa.

Jleixagme opranu3MmoB. Jlpixanme pacTeHud. JlpIxaHwme JKMBOTHBIX. J[luQdysus rasos dyepes
TIOBEPXHOCTh KieTkH. Koknoe asixanue. JlpxarenbHas moBepXHocTh. JKabepHoe m n€rodHoe JbIXaHHE.
JlbIxauue II03BOHOYHEIX JKHBOTHBIX M YeJIOBEKa. OBOJIOLUMOHHOE YCIOKHEHHE CTPOCHHS JIETKHMX
II03BOHOUYHBIX JKHBOTHBEIX. JIpIXatenpHad cUcTeMa uesnoBeka. MexaHusMm BeHTHISIMH JIETKUX Yy OTHUIL U
MJICKOTIHTAIONMX. Perysiuus apixanus. Jlprxarenbabie 00bEMEL

TpaHCTIOPT BEmECTB y OpraHM3MOB. TpaHCHOpPTHBIE CHCTEMbI pacTeHmi. TpaHCIOpT BELIECTB Yy
KUBOTHEIX. KpoBeHocHas cuctemMa u e€ opraHsl. KpoBeHOCHas CHCTEMa MO3BOHOYHBIX JKMBOTHBIX H
yenopeka. Cep/iie, KPOBEHOCHBIE COCYIBI M KpoBb. Kpyru kpoBoobpamienus. DBOMONHOHHEIE YCIOKHEHUS
CTPOEHHS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. PaboTa cepia u e€ perysius.

Broimenenne y oprausmoB. Breinenenwe y pactenuil. Brimenenme y xuBOTHBIX. COKpaTHTENbHBIC
pakyosu. Oprassl Beuie/eHHs. QuibTpauns, ceKpenus U o6paTHOe BCACHIBAHHE KaK MEXaHU3MBI PabOTHI
opraHoB BeieJeHHs. CBs3b MOJOCTH Teja ¢ KPOBEHOCHOH H BBICIHUTENBHOH cHcTemamu. Beigenenue y
[103BOHOYHBIX JKHBOTHBIX M denopeka. Ilouxkm. Crpoenue u ¢QyHKumMOHHpoBaHue Hedpona. Obpazopanue
MOYH Yy 4eJIOBeKa.

3amura y OpraHusMoB. 3amMTa y OJHOKIETOYHBIX oOpraHu3MoB. Crnopbl OakTepwii H IMCTHI
npocreiimmx. 3ammTa y MHOTOKIeTouHbIX pacteHmil. Kyrukynma. CpeicTsa macCHBHOM M XHMHYECKOH
3amuThl. OUTOHIUIEL.

3ampTa Y MHOTOKIETOYHBIX JKMBOTHBIX. IIOKPOBBI ¥ HX MPOM3BOJHBIE. 3aliuTa OpPraHM3Ma OT
Gonesnell. MMMmyHHas cucTeMa uejnoBeka., KITETOYHBIA M T'yMOpPaIbHBIH HMMYyHHMTET. BpomIEHHBIH H
nproOpeTEHHBIH criennduueckuil uMMyHHTeT. Teopus KIOHAIBHO-CeIeKTHBHOro uMMyHurera (I1. Dpmux,
®. M. Bepuer, C. Tonerasa). BocasmrensHble OTBeTH OpraHu3MoB. Ponk BpOXIEHHOrO MMMYHHTETA B
Pa3BUTHU CHCTEMHBIX 3a00/1eBaHui.

PazmpaxumMocTh H peryisuus y opraHu3moB. Pa3npakuMocTs Yy ONHOKIETOYHBIX OpraHHM3MOB.
Takcucel. PasapakumMocTs U peryJsauus y pacTeHuil. PocToBble BemecTsa 4 HX 3HaYEHHE.

HepBras cuctema m peduiekTopHas perymsiuus y JKHBOTHRIX. HepBHas cuerema u €€ OTHEIBL
DBOMOLMOHHOE YCIOXKHEHHE CTPOSHHS HEpPBHOM CHCTEMBI Yy KMBOTHEIX. OTJENBI TOJOBHOIO MO3ra
O3BOHOYHBIX JKUBOTHBIX. Pediexc u pediekropHas nyra. besycioBHEIe U yCIIOBHBIE Pe(IIEKCHI.

['ymopasnbHas peryisuds W HIOKPHHHAS CHCTeMa JKHBOTHBIX M 4ernoBeka. JKese3bl SHAOKPHHHOM
cucTeMbl H MX ropmoHbL [leiictBue ropmMoHOB. B3auMOCBsf3b HEPBHOM M DHIOKPDHHHOH CHCTEM.
['mnoranaMo-runogu3apHas CucTeMa.

JdemoncTpauuu

IMoprper: U. I1. [1aBnos.

Tabmuubl 1 cxeMbl: «OIHOKIETOYHEIE BOLOPOCTHY, «MHOTOKIETOHHBIE BOJOpOCTHY, «bakTepruy,
«[Ipocreitmuey, «OpraHpl IBETKOBBIX pacTeHHi», «CHCTEMbl OpPraHOB I103BOHOYHBIX JKHBOTHBIXY,
«BuyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pactenuii», «KopreBble cucremel», «Ctpoenne crebisy,
«CTpoeHHe IHCTOBOM IUTAcCTHHKHY, «TkaHW >XHBOTHBIX», «Ckemer wenoekay, «[IuimeBapurensHas
cucreMay, «KpoBenocHas cucremay, «J[pixarensHas cuctemay, «HepBHas cucremar, «Koxa», «Mplmneunas
cucreMay, «BoiaemurensHas cucTeMay, «OHIOKpHUHHAsS cuctemay, «CTpoeHue MbIILBD), «MMMyHUTETY,
«Kumeunomnonoctabiey, «Cxema MATaHUS pacTeHHd», « KpOBEHOCHBIE CUCTEMBI I03BOHOYHBIX JKHBOTHBIX Y,



«Ctpoenne ruape», «CTpoeHme IUtaHapun», «BHyTpeHHee CTpoOeHHME MOKIEBOro depss», «HepsHas
cucreMa pei6y», «HepsHas cucrema Jurymkiy, «Hepsrad cucTema npecMblKaromuxcs», «HepsHas cucrema
nTHIY, «HepBHas cHcTeMa MIIeKomATaOIHX », «HepBHas cuctema uenosexay, «Pediexcy.

OGopynoBaHHe:  CBETOBOW  MHKPOCKOIN, MHKDONpPENapaTbl  OAHOKIETOYHBIX  OpPraHH3MOB,
MUKPOIIpENapaThl TKaHeH, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIAH HACEKOMBIX, HITIOKOKHX, JKHUBBIC IK3EMILIAPEI
KOMHATHBIX pacTeHHif, repbapHu PacTeHHH pasHBIX OTIENOB, BJ&XHBIC IpernapaTsl XUBOTHBIX, CKEJICTHI
[O3BOHOYHBIX, KOJUIEKIMM GECTO3BOHOYHEIX JKMBOTHBIX, CKEJIET 4YeIOoBeKa, O0O0O0pyJAOBaHHE I
JIEMOHCTpAIMH TIOYBEHHOTO M BO3IYLIHOTO NHTAHHA PAcTEHHH, pacIlelyIeHHs Kpaxmaia H OenkoB IoX
neiictBreM (GepMeHTOB, 00OPYIOBaHME Ul JEMOHCTPAIMH ONBITOB 10 M3MEPEHHIO KU3HEHHOH EMKOCTH
NErKuX, MEXaHU3MA JIBIXATEIBHBIX ABH/KEHHH, MOJIEIIH TOJIOBHOT'O MO3ra Pa3THYHEIX JKHBOTHEIX.

JlaGoparopnas pabora «V3ydenne TkaHeH pacTeHHI».

JlaGoparopuas pab6ora «/3ydenne TkaHeH KHUBOTHBIX).

JlaGopaTopHas paGora «/3yueHne OpraHoB BETKOBOI'O PACTEHHS).

Tema 10. PazmHokeHHe H pa3BHTHE OPraHU3MOB

DOpMBI pa3MHOKEHHS OPraHM3MOB: Gecriosoe (BKIIOYas BEreTaTHBHOE) M onoBoe. Busr Gecrooro
pa3MHOKEHHS: TOYKOBAHHE, CIIOPYJIALH, GparMeHTarus, KIOHHPOBaHHKE.

[Tonosoe pasmuoxenue. IlomoBeie xieTkw, wmimm raMerel. Metos. Craguu Meiiosa. IToBenenue
xpoMocoM B Meiiose. Kpoccunrosep. Bronormgeckuit cMbicn MeHo3a 1 monosoro mponecca. Meiios u ero
MECTO B )KM3HEHHOM LIUKJIE OPraHHU3MOB,

[IpemsapoapimeBoe pasBuTHe. ['aMeToreHe3 y JXMBOTHbBIX. I[lonoBbie senessl. OOpasoBaHue H
pasBUTHE MOJIOBBIX KieToK. CriepMarorenes u ooreHe3. CTpoeHHE MOIOBBIX KICTOK.

Omnoo0TBOpeHHe B 3MOPHOHAIBHOE pPa3BUTHE JKHBOTHBIX. CIOCOOBI OIUIONOTBOPEHMS: HapyXKHOE,
BHYyTpeHHee. [lapTeHorenes.

WnvBHyalbHOE pPa3BATHE OPraHM3MOB (OHTOreHe3). OMOpuosiorus — Hayka O pPa3BHTHH
OpraHu3MoB. Mopghozenes — 00Ha u3 21asHbix npobnem smbpuonozuu. Konyenyus mopghozenos u mooenu
mopghozenesa. Cranuu SMOpHOreHe3a KUBOTHBIX (HA mpuMepe JIATyIIKH). JlpoGnenue. Tumbl ApobneHAs.
Jlemepmunuposannoe u Hedepmunuposannoe Opobnenue. Bnacmyna, munwvr 6aacmyn. OcoOeHHOCTH
ApobieHHsT MIIEKOMHMTAIOIIAX. 3apOBIIeBEe JHCTKH (racTpyiamus). 3akiajka OpraHoB H TKaHEH H3
3apOJIBINEBBIX JIMCTKOB. B3aMMHOe BIMSHHME dacTell pasBHBAIONIErocs 3apojsina (3MOpHOHAIbHAsA
MHIYKIHs). 3aKiajKa 1iasa CTPOSHHS JKMBOTHOTO KaK Pe3yJbTaT HEPapXH4YeCKHX B3aUMOICHCTBHH TEHOB.
Biusnue Ha sMOpHOHATBHOE Pa3BUTHE PA3IMYHBIX (AKTOPOB OKpPYKAIOLIEH CPE/IBL.

PocT 1 pa3sBuTHE KHUBOTHBIX. [TocTamMOproHanbHEL nepuo. [Ipamoe u HenpsiMoe passuTue. PassuTne
¢ Metamopdo3oM y Gecrio3BOHOYHBIX W TTO3BOHOYHBIX JKMBOTHBIX. BHOIOTrHYECKOe 3HAYEHHE MPAMOIO H
HEMpSMOTO Pa3BUTHA, HX PaClpOCTPaHEHHE B IPHPOAE. THIBI pocTa XHBOTHBIX. PaKTOPEI PEryJIAIHH pocTa
JKMBOTHBIX M uesioBeka. CTaqMu MOCTIMOPHOHAIBHOTO PA3BHUTHA y JKHBOTHBIX H desoBeka. [lepumozs
OHTOreHesa gyeyjopeka. CTapeHue U CMepTh KaK OHOJIOrHYECKHE IIPOIECCHL.

PasmHOKeHHe 1 pa3BuTHe pacTeHuii. [ametodut u ciopodut. Melfo3 B XU3HEHHOM IHKII€ PACTEHHH.
OGpazoBanue crmop B Iporecce Meiosa. I'amerorenes y pactenmit. OIJIOZOTBOPEHHE H Pa3sBHTHE
PaCTHUTENBHEIX OpPraHd3MoB. J[BoWHOE OIJIOZIOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHHE H PasBHTHE
CEMCHH.

MexaHu3MEI peryJsiiiid OHTOreHe3a Y PACTEHHH U JKUBOTHBIX.

JleMoHCTpAaLMHA

IMoprpersr: C. I'. HaBamun, X. [IIneman.

Tabmumel u  cxembl: «BereratuBHoe pasmHOxenue», «Tumer Gecrionoro pasMHOXEHHAY,
«PasMHOKEHHE XIaMUIOMOHAIbI», «Pa3MHOXKEHHE OBIVICHBI», «PasMHOXeHHE Truapey, «Meios»,
«Xpomocomer», «[amerorenes», «CTpoeHHWE SHIEKJIETKM M CHepMaro3omja», «OCHOBHEIC CTaIuu
oHTOorenesay, «lIpsMoe ¥ HempsmMoe pasBuTHeY, «Pa3sBuTHE Malckoro ykay, «PasBuTHe capaHdH»,
«Pa3zBuTHe IATYMIKHY», «JIBOMHOE OIUIOZOTBOPEHHE Yy IBETKOBBIX pacTeHHH», «CTpoeHHe CeMsH
OJIHOJIOJBHBIX M JBYIOJNBHBEIX pacTeHuity, «JKM3HEHHBIH NHKJI MOPCKOH KamyCThl», KW3HCHHBIH LUK
Mxay, « KU3HEHHBIH UK/ MaNOpOTHHKAY, (X U3HEHHBIA UKII COCHBIY.

OBGopynoBaHHe: CBETOBOM MMKPOCKOII, MHKPOIPENapaTsl SWUEKICTOK W CIepMaTO30H/I0B, MOJIEID
«L{uK pa3sBUTHS JIATYILIKH».

JlaGopaTopHas padora «/3ydeHne CTPOEHHS IOJIOBBIX KJIIETOK Ha FOTOBBIX MHKpONpEIaparaxy.

IlpakTudeckas pa6oTa « BeIIBIeHHE IPU3HAKOB CXOJCTBA 33PO/IbIIICH TO3BOHOYHBIX JKHBOTHEIX).

JlaGopaTtopnas paGora «CTpoeHHe OPraHOB PAa3MHOKEHHS BBICIIHX PACTCHHN .



Tema 11. 'enernka — HayKa 0 HAC/JAeACTBEHHOCTH H H3MEHYHBOCTH OPraHU3MOB

VcTopus CTAHOBNEHHS M PAasBUTHsS TeHETHKH Kak Haykd. Paborsr I. Memgens, I'. ne ®puza, T.
Moprana. Pons oTedeCTBEeHHBIX YUEHBIX B pa3BuTHH reneruku. Paborst H. K. Konsnosa, H. Y. BaBunosa,
A. H. Benosepckoro, I'. JI. Kaprieuenxo, 0. A. ®umumuenxko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IOHATHUS ¥ CHMBOIBL [ OMOJOTHYHBIE XPOMOCOMEI, a/UIeNbHBIE T'EHBI,
anbTepHATUBHBIE MPU3HAKH, TOMHHAHTHBI M PEIECCHBHBIA NPH3HAK, FTOMO3HIOTA, IETEPO3UIOTa, TUCTad
MHHESA, THOPU/IBL, TeHOTAI, (heHoTHII. OCHOBHBIE METO/IBI FEHETHKH: THOPHIONOrHYECKUH, IIATOTIOrHYECKAH,
MOJIEKYIISIPHO-TE€HETHUECKHH.

JleMoHCTpaUHA

Ioprperst: I'. Mengens, I'. ne ®pus, T. Moprasn, H. K. Komsuos, H. U. Basuios, A. H. Benosepckuii,
I'. JI. Kaprieuenko, 0. A. ®umamgenko, H. B. Tumodees-Pecosckuii.

Tabmuupl ¥ cxeMbl: «MeToBl TeHeTHKHY, «CXeMBl CKpeIIUBaHus».

JlaboparopHas padoTa «/Ipo3oduia kax 06BEXT reHETHYECKUX UCCIETOBAHHI.

Tema 12. 3aK0HOMEPHOCTH HAC/IEICTBEHHOCTH

Mororubpuzasoe ckpemusanue. [lepsbiit 3akoH MeHzens — 3aK0H eIMHO00pa3Hsi THOPHUIOB TIEPBOTO
nokonenus. llpaBuio mommHHpoBaHms. Bropo#t 3akoH MeHAeNs — 3aKOH pACIICIJICHHA IIPH3HAKOB.
[{aToorauecKre OCHOBEI MOHOTHOPH/THOTO CKPEIUBAHHUS. [ MITOTE3a YHCTOTHI FamMeT.

AHamu3upyrolee CKpelquBaHue. [IpOMEXYTOYHBIH XapakTep Hacje/loBaHHs. Pacmienienue
TIPU3HAKOB IIPH HEIIOJIHOM JOMHHHPOBAHHH.

JlurubpumHoe ckpemmBaHue. TpeTuil 3akoH MeHens — 3aKOH HE3aBHCHMOIO HaclleIOBaHUA
Tpu3HAKOoB. [ [UTOMOrHYecKHe OCHOBEI AUTHOPHIHOTO CKPEIIMBaHHUS.

Cuennennoe Hacnenosanue npusHakoB. Paborer T. Moprana. CuennensHoe HacieI0BaHHE I'€HOB,
HapyllEHHE CLEIUICHHS MeX Iy reHaMu. XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH.

I'eHeruka moja. XpOMOCOMHBIN MEXaHW3M OIpeiesieHus oa. AyTOCOMBI H MOJIOBEIE XPOMOCOMEIL.
['omMorameTHEIM M reTeporameTHeii moi. ['eHerwdeckas CTPyKTypa MONOBBIX Xpomocom. Hacneposanue
IPU3HAKOB, CIEIIEHHBIX C ITOJIOM.

['eHOTHI KaK LEIOCTHASA cucTema. [TneloTponus — MHOXKECTBEHHOE JieficTBHE reHa. MHOKECTBEHHBIH
annenusm. BsaumoielicTBHE HealnenbHEIX TeHoB. KoMmiemenTapHocTs. Onuctas. [lomumepus.

[eHeTHUYECKHH KOHTPOJIb PA3BUTHS PAaCTEHMH, )KHBOTHBIX H HEIOBEKa, a Takke (YU3MONOTHUECKUX
IPOIIECCOB, TIOBEACHHS ¥ KOTHHTUBHBIX (DYHKIMM. ['eHeTHYeCKHE MEXaHHM3MBI CHMOHMOreHe3a, MEXaHH3MEI
B3AUMOJICHCTBUSl «XO3SMH — TApasuT» U «XO038WH — MHUKpoOHOM». ['eHeTHUEcKHe acleKThl KOHTPOIS H
H3MEHEHHs HACJIE/ICTBeHHOH HH(POPMAllUHU B TIOKOJICHHAX KIETOK ¥ OPraHH3MOB.

JleMoHCTpauH

IMoprpersl: I'. Menznens, T. Mopras.

Tabmuner ® cxemsl: «[lepBerii W BTOpo#t 3akoHbl Mengems», «Tperuit 3akom Mennenay,
«Ananusupyromniee ckpemuBanuey, «Hemonnoe momurnposanuey», «CrenieHHOe HACIEI0BaHUE IIPU3HAKOB
y apozodune», «'enerrka nonay, «Kapuorun yenosexay, «Kapuorun apozoduisi», «KapaoTu OTHIBD,
«MHOKEeCTBEHHBIH ajutem3My, « BzanmoneicTBie reHOBY.

O6opynoBanue: MOIENb Ul JEMOHCTPALAH 3aKOHOB eIMHO00pa3us ruOpHI0B NEPBOro MOKOJIECHUSA U
pacIIeIyIeHusl IPU3HAKOB, MOJICNb JUIS JIEMOHCTPAllMH 3aKOHA HE3aBHCHMOI'O HACI/IC/IOBAHHS MPU3HAKOB,
MOZETs JUIsl  JAGMOHCTPAllMM  CIEIJIGHHOTO  HACNe[OBaHHs  IIPH3HAKOB, CBETOBOH  MHKpPOCKOII,
MHKponpenapart: «J[pozodunar.

IpaxTuueckas pabora «/3yueHue pe3yIbTaToB MOHOTHOPH/IHOTO CKPEIIUBAHKS Y APO30(DUIBIN.

IlpaxTuueckas pabora «M3yuenue pe3ynbTaToB AUTHOPHAHOTO CKPEITUBAHUS Y APO30(HUIBIY.

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

BzaumopelictBue resoruna u cpexasl npu (opmupoBaHuu (eHoTHna. M3MeHYHBOCTH IIPH3HAKOB.
KavecTBeHHBIE M KOJTMYECTBEHHBIE TPH3HAKHA. BUIBI M3MEHUYNBOCTH: HEHACIIECTBEHHAS M HACIE/ICTBEHHA.

Momudukanuonsas W3MEHUYHMBOCTB. Ponb cpeas! B (DOPMHPOBAHMHM — MOJH(DHKAIIMOHHOH
u3MeH4YnBOCcTA. HopMa peaknuu npusHaka. Bapuanuonseni psajg u Bapuanuonnas kpusas (B. Horanncen).
CaoticTBa MOIH()HKAIMOHHOM H3MEHYHBOCTH.

['emoTHIHYecKas H3MEeHYHBOCTE. CBOMCTBA N€HOTHIIMYECKONH M3MEHUHBOCTH. BUibl reHOTHIIMYeCKOH
H3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllHOHHAS.

KomOunaruBHas wu3MeHuMBOCTh. Meifio3 M DONOBOM mpormecc — OCHOBA KOMOMHATHBHOH
W3MEHYABOCTH. POJTh KOMOMHATHBHON W3MEHYHBOCTH B CO3JJaHWU IF'€HETHYECKOr0 pasHooOpas3us B Ipeienax
OJTHOT'O BHJIA.



MyTalHOHHAsA W3MEHYMBOCTb. BHbI MyTalnuii: reHHEIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHbIE H
HHAYIMPOBAHHBIE MyTaluu. SlmepHble M LuTOIUIa3MaTHyeckHe MyTamud. CoMarHdecKHe H II0JIOBBIE
MyTaruH. [IpHYUHEl BOBHUKHOBEHHS MyTalui. MyTareHsl ¥ MX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOTO TIpomecca. 3aKOH TOMOJIOTHYECKHX pSJOB B HAcJleICTBEHHOHM wm3meHunBocTH (H.H.
BasuiioB). BHesaepHas H3MEHYHBOCTE M HAC/ICACTBEHHOCTD.

DnuzeHemuka U MUEHOMUKA, POIb INULEHEMUYECKUX PAKMOPOE 6 HACIeO06aNUU U USMEHYUBOCMU
penomunuieckux NPUHAaKos y OP2aHUsMOo8.

HeMoHCcTpanun

[Toprpetsr: I'. ne ®pus, B. Uoranncen, H. Y. Basunos.

Tabuis! 1 cxeMsl: «Bumsl u3MeHUHBOCTHY, «MoaupuKannoHHas H3MEHUHBOCTDY, «KoMOuHaTHBHAS
H3MEHYHMBOCTEY», «Meito3», «OmnonoTBopenue», «leHeTndeckue 3aboneBaHus desnoBeKa», «Buusl
MYTaLIHH .

OGopynoBanue: XHBble W repbapHble dK3eMIUIAPEI KOMHATHBIX pacTeHui, pHCYHKH (doTorpadum)
JKHBOTHBIX C Pa3IMYHBIMH BHAAMH H3MEHIHBOCTH.

JlaGoparopuas pabGora «MccnenoBanwe 3akOHOMEpPHOCTEH MOAMGMHUKALHOHHOH H3MECHYHBOCTH,
[TocTpoeHue BApUALMOHHOTO PAa ¥ BADHALIMOHHOM KPHBOM .

Ipakruveckas pabora «Myrauny y 1po30¢uns! (Ha TOTOBBIX MHKPOIIpENapaTax).

Tema 14. I'enernka 4e/10BeKa

Kapwotun denoBeka. MexXayHapofHas @porpaMma HCCJIEOBaHUS TIeHOMa deloBeka. MeTomsl
H3ydeHHs TeHeTHKH 4YeloBeKa: IeHeaJorndecKui, OJMM3HENOBEIM, MUTOrEHETHYECKHH, IMOMYJISIHOHHO-
CTAaTHCTHYECKHH, MOJEKYJIipHO-reHeTHuecknii, CoBpeMeHHOE OIpejelicHHe IEeHOTHIA: IOJTHOreHOMHOE
CEKBEHHMPOBAHHME, TEHOTHIHpOBaHWe, B TOM wucie ¢ mnomompeio III[P-amammsa. Hacnencrsensble
3a00/leBaHUs uelioBeka. [ eHHBIE W XPOMOCOMHBIE OONE3HH deloBeKa. DBOJe3HH ¢ HAaCleICTBEHHOH
[PEeAPacIIONOKEHHOCTHIO, 3HauCHHe MEANIMHCKON TeHETHKH B IPEJOTBPAICHUH H JICYEHHH NeHETHIECKHX
3aboneBannii dgenoBeka. MemuKo-TeHETHYECKOE KOHCYIbTHpoBaHHe. CTBonoBble KiIeTkH. I[loHATHE
«TEHETHYECKOro TIpy3a». JTHYECKWe ACIeKThl WCCIEHOBaHHH B 0OIacTH peNakTHpOBAHMSA TEHOMa H
CTBOJIOBBIX KJIETOK.

I'eneTHyeckre (HaKTOPBI MOBBINCHHON TyBCTBHTEIEHOCTH YeI0BEeKa K QHU3HUECKOMY W XHMHYECKOMY
3arpsA3HEHUIO OKPYKaromeH cpesbl. [ eneTnueckas MpeapacionoXeHHOCTh Y€I0BEeKa K MaTOIOIHsM.

Jdemonerpanun

Tabmauer u  cxembl: «Kapumorunm dYenoBekay, «MeTojsl H3ydeHHs TEHETHKH 4YeIOBEKay,
«["eneTuueckue 3a00IeBaHMs YEIIOBEKAN,

IIpakTH4eckas pabora «CocTaBleHHE U aHAIIA3 POIOCIOBHON.

Tema 15. Cenexkuusi OpraHu3mMos

JlomMecTHKAIMA B CEJEKIHUs. 3apoXKIeHHE CeJNeKIHH W aomectukanuu. Yuenue H. M. Basunosa o
[{enTpax MPOMCXOKICHUS W MHOrooOpasHs KyNbTYPHBIX pacTeHuit. Pollb celeKIMH B CO3MaHMH COPTOB
pacTeHuit ¥ mopoj *KUBOTHEIX. COpT, MOpofa, ITaMM. 3aKOH I'OMOJIOTMYECKHX DAJIOB B HACJIEICTBEHHOM
usmenunBocTH H. Y. BaBuiosa, ero 3Ha4ueHHE UL CEICKIIHOHHOK paboThl.

Mertonel ceneKIuoHHOM paboTel. VICKyCCTBEHHBIH OTOOp: MAaccoBbIH M HHAMBHIYalbHBIH. OTallbl
KOMOHHAIIMOHHOM CcejleKIuu, VICIBITanne IPpON3BOANTENeH 110 noToMeTBy. OTOOp IO TEHOTHITY ¢ IOMOIIBIO
OneHKH (PEHOTHIIA HOTOMCTBA ¥ 0TOOP 110 reHOTHITY ¢ oMompio aHamm3sa JIHK.

MCcKycCTBEHHBIM MyTareHe3 Kak MeTOJ CeNeKIHOHHOH paboTel. PanumanvoHHBIM ¥ XAMHYCCKHH
MyTareHe3 Kak HCTOYHHK MyTalldid y KyJIbTYpHBIX (opM opraHu3moB. KcCrmons30BaHHE TI'€HOMHOTO
penaKTHpOBaHus U MeToNoB pekoMOuHaHTHEIX JIHK 114 momydeHus HCXOQHOro MaTepuaa s CeIeKIUH.

IMony4enwe momamuionaoB. Baytpusuaosas rubpuausanus. biIH3KopoACTBEHHOS CKPCIIABAHAC, HITH
nHOpHMAT. HepoacTBEHHOE cKpelMBanue, Win ayropuaunr. ['erepo3uc u ero npudknel. Mcenonszosanune
rereposuca B cejekuuu. Otnanéunas rubpummsanus. IIpeomonente GecnIoqus MEKBUIOBBIX T'MOPHIOB.
JlocTuyKeHHsl CENIEKIINH PACTCHUH H KUBOTHBIX. «3e1E¢HAA PeGONIOYUALY,

CoxpaHeHue ¥ M3YYEHHE TCHETHYECKHX PECYPCOB KyIbTYPHBIX PACTEHHH M HX JHKHX POAMYCH s
CO3/aHMs HOBBIX COPTOB M TI'MOPHJIOB CENECKOXO3SHCTBEHHBIX KYNbTYp. FH3yueHnue, coxpaweHue u
VIpaBNeHue 2eHeMmuU4eCKUMU pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX DJICUBOMHBIX 8 Yenax
VAVHUCHUS CYUJeCMBYIOUUX U CO30AQHUSL HOBLIX NOPOO, NUHUN U KPOCCO6, 6 MOM Hucie ¢ npumeHeHuem
COBPEMEHHBIX MEMOOO0E HAYYHBIX UCCIE08AHUT, NEPEO0EbIX Ul U NePCNEKMUSHBLX MEXHON02U.

Jdemoncrpanuu



Ioprpers:: H. Y. Basuios, Y. B. Muaypum, I'. JI. Kapreuerko, IL I1. Jlykesnerxko, B. JI. Acraypos,
H. Bopmnoyr, /1. K. Benses.

Tabmumpst 1 cxeMsl: «L[eHTPBI TIPOMCXOX/IEHHS W MHOrooOpasus KYJTbTYyPHBIX PACTCHHiA», «3aKOH
rOMOJIOTHHYECKHX pSAOB B HACHCACTBEHHOH M3MEHYMBOCTH», «METOIBI CEJICKIUU ), «Otnanéunas
rubpuausanusy, «Myrareses.

JIa6opaTopuas padora «/i3ydeHre COPTOB KyJIbTYyPHBIX PACTEHHH H MOPOJI AOMAIIHHUX HKHBOTHBIX).

JlaGopaTopuas pabora «/3ydeHue METOIOB CENEKIUH PACTEHUI .

IlpakTuyeckas pabora «IIpuBHBKa pacTCHHI .

Jxekypensi «OCHOBHBIE METOABI M JOCTH)KGHHS CEEKIMH DacTeHHd M IKMBOTHBIX (Ha
CETEeKITMOHHYIO CTAHIUIO, IIEMeHHYI0 (hepMy, COPTOMCIILITATENBHEIM Y4acToK, B TEIUIMYHOE XO3AHCTBO, B
71a60paTOPHIO arpOYHUBEPCHTETA HJIH HayUHOIO LIEHTPA)».

Tema 16. BuoTexHo10rus ¥ CHHTeTHYeCKas OHOJ0THS

OOBEKTHI, HCIIOJIE3YEMEIE B GHOTEXHOIOTHH, — KJIETOUHBIE H TKAHEBBIE KYJIBTYPBI, MUKPOOPTaHU3MBI,
WX XapaKTepHCTHKA. TpamuiuoHHas OuoTexHonmorusa: XneOOomedeHHe, INONyYeHHEe KHUCIOMOIIOYHBIX
IPOAYKTOB, BHHOAeIHe. Mukpobmonormdeckuit cuaTe3. OOBEKTB! MHKPOOHONOTHYECKHX TEXHONIOTHH.
[TpouzBoacTBO Genka, AMUHOKHCIIOT B BATAMUHOB.

Co3ganue TEXHOJOTHH M HHCTPYMEHTOB lIEJICHANPABIEHHOI0 H3MEHEHHS H KOHCTPYMPOBaHMA
T€HOMOB C IEIBIO MONYYEHNs OPTAHM3MOB M HX KOMIIOHEHTOB, COZICp/KAllliX HE BCTPEYAIOIIHECS B IIPUPOJIE
OHOCHHTETHUYECKUE Iy TH.

Knerouynas uHxeHepus. MeToasl KyJbTYPEl KIETOK W TKaHelf pacTeHMH M XHBOTHBIX. KprobaHku.
ComaTnueckas ruOpuam3amis ¥ comarHdyeckuit smOpuorenes. Mcemonb3oBaHue rarioHZIOB B CENEKIUH
pactenmii. [Tonyyenue MoHokNOHanbHLIX anmumen. Hcnonv3osanue MOHOKIOHAIHEIX U NONUKNOHANBHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOIOTBOpeHHE. PEeKOHCTPYKIMS SHIIEKICTOK M KJIOHHPOBaHHE
JKABOTHBIX. METOJ TpaHCIUIAHTALMU SAP KIETOK. TexHonozuu 0300poéneHus, Kylbmusuposanus u
MUKPOKIOHANbHO20 PASMHONCEHUA CENbCKOXO3AUCTMBEHHBIX KYAbIMYP.

XpomocoMHass ¥ TeHHas MHKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W KOHCTPYMpPOBaHME
pexombunantaex [THK. Cosdanue mpanceennvix opzanusmos. JIOCTUKEHHS W IEPCIEKTHBEI XPOMOCOMHOM
1 TEHHOM MHXEHEPHH. DKOIOrHIECKHE U 3THUECKHE MPOOIEMBI TeHHOH HHKEHEPHH.

Memunuackue Ouorexsonorud. Iloctremomnas mudposas Memuuusa. [II[P-guarnocruka.
MeTaboOMHBIA aHaNM3, TEHOLUEHTPHUUSCKUH aHAIM3 IMpPOTEOMa 4YeJIOBEKa Ul ONEHKH COCTOSHHS €ro
370pOBhsA. VICIONB30BaHWE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka, 3D-OMOMHXKEHEpHs JUIs
pa3paboTki (yHIAMEHTAIbHBIX OCHOB MEIHMIMHCKMX TEXHOJIOTHH, CO3/aHHA KOMIUIEKCHBIX TKaHEH
COYETAHMEM TEXHOJOTHH TpéxmepHoro OuonpuHTHHra M ckapdoiguHra s PpelleHds 3amad
IePCOHATM3NPOBAHHON MEIUIIUHBL

Co3aHne BEKTOPHBIX BaKIMH C IEJbi0 obecrederns KOMOMHUPOBAHHOM 3alUTHI OT BO3OyAUTE/ICH
OPBU, ycraHOBIeHHE MOJEKYJISPHBIX MexaHu3MOB (ynxumonuposanns PHK-comepxamux BHPYCOB,
BBI3BIBAIOIIMX 0c000 omacHble 3ab0eBaHms YeI0BEKa U KUBOTHBIX.

JdeMoHCcTpanHu

Tabmuusr u cxemsl: «Vcmonmb3oBaHWE MHUKPOOPraHM3MOB B I[IPOMBIIUIEHHOM IIPOM3BOJACTBEY,
«Krnerounas umxenepusny», «[ 'eHHAsS HHKEHEPHS Y.

JlabopaTopuas pabora «/M3yderne 06beKTOB OMOTEXHOIOTHH .

IIpaxTudeckas padora «[loaydyeHne MOJTOYHOKHUCIBIX IIPOAYKTOB.

Jkckypeuss «BHOTEXHONOTMS — BaKHeWINas IPOU3BOAUTENBHAS CHIIA COBPEMEHHOCTH (HA
OHOTEXHOIOIHYECKOE TPOU3BOJICTBO) ).

11 KJIACC

Tema 1. 3apokaenne H pa3BHTHE IBOJTIOIHOHHBIX IIPeICTaBJAeHHI B OHOI0THA

DposmonuonHas teopus Y. Jlapsusa. [IpeAnoCsUIKH BO3HUKHOBEHHS NapBHHU3MA. JKU3HE U HayuHas
nesrensHocTh U. Jlapsuna.

JBmwxkymue cunsl 5BoMONHHM BHA0OB 1o Y. JlapBuHY (BBICOKAs HHTEHCHBHOCTH DPa3sMHOMKEHHA

OpraHM3MOB, HACJIe/ICTBEHHA! H3MEHYHBOCTE, OOpbp0a 3a CylecTBOBaHHUE, ECTECTBEHHBIH M MCKYCCTBEHHBIN
otbop).



Odopmnenne cuntetdeckod Teopun d3Bomonuu (CTD). HelitpanpHas TeopHs SBOIIOLHH.
CoBpemeHHas 3BOIIONUOHHAA OHONIOrUs. 3HAYCHHE 3BOMOLIHOHHON TeopuH B GOpMHPOBAHUH €CTECTBEHHO-
Hay4HOM KapTHHBEI MUPA.

HeMoHcTpanun

IToptpetsr: Apucrotens, K. Jlunne#, XK. b. Jlamapk, 3. XK. Cenr-WUnep, XK. Krosre, Y. Hapsus, C. C.
Yersepukos, U. U. lImansrayzen, [Ix. Xomnaeiin, . K. bemses.

Tabmuuer u cxembr: «Cucrema sxuBoit npupoasl (no K. JIunnero)», «JlectHuna xupsx cymects (o
Jlamapky)», «Mexauusm (GopMHpOBaHHS NPHCIOCOONEHUH y pacTeHHH H JKHBOTHBIX (mo Jlamapky)y,
«Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna», «Haxoxxu Y. Japsuna», «@opMel 60prObI 3a
cymectBoBanue», «llopomsr romyGeii», «Mnoroo6pasue KynbTypHBIX (opMm Kamyctsr», «Ilopomsl
JIOMAITHAX JKABOTHRIX», «Cxema oOpasoBanus HOBRIX BHAOB (1o Y. Jlapeumy)», «CxeMa COOTHOIICHHSA
ABHIKYIIUX CHJI SBOJIOIHAN Y, «OCHOBHEIE IONOKEHUSA CHHTETHYECKON TEOPHH SBOJIIOIIAI,

Tema 2. MugposBoIrOnus | € pesyabTaThbl

[Tomymanusa kax snemeHTapHas enuHULA dBoonuU. CoBpeMeHHEBIE METOBI OLEHKH I'€HETHIECKOTO
pazHoOOpa3usi ¥ CTPYKTyphl nomyssiiui. M3menenue reHodoHIa NOMy/ISMAA Kak 3JIeMEHTapHOE
3BOJIIOLIHOHHOE SIBIeHHE. 3aKOH reHeTudeckoro pasHosecus [Dx. Xapau, B. BaitaGepra.

OnemeHnTapHble (akTOps! (ABHXKYyIIHE CHIIBI) SBOJIONUH. MyTranuoHHBIH nponecc. KomOunHaTHBHAS
U3MeHYHBOCTE. Jlpeiid reHoB — ciydaiiHble HeHalpaBIeHHBIE W3MEHEHHS YacTOT a/UIeNed B IOIYJALAAX.
Oddexr ocHoBarens. Ipgexm Gymeirouno2o eopavtwika. CHUdCEHUE 2eHemu4ecko20 pasHoobpasus:
npuuunbl U credcmsui. Ilposénenue sghghexma opeiigha 2enoé 6 bonvuiux u manvix nonynayusx. Murparun.
M3onsius nomy sammii: reorpadudeckas (mpocTpaHcTBeHHAA), OHomorndeckas (pernpo yKTHBHAS).

EcrectBennsni otbop — Hampapmsommi Qaxrop sBomonud. @opMbl ecTeCTBEHHOro orbopa:
IOBWKYUIMH, cTaOMITH3HPYIONMH, paspeiBalomui (au3pynTuBHELL). IlonoBo# orGop. BosHukHOBEHHE H
9BOJIOIHS COUHAIBHOTO MOBENACHHS KUBOTHBIX.

[TprcrnocoONeHHOCTh  OpraHW3MOB  Kak  pe3yiabTaT  MHKpPO3BOMIONMH.  BO3HHKHOBEHHE
npucrniocobnenuit 'y opranusmoB. Apomopdo3sl H uadoazanTaiud. IIpumMepel npuCHOCOONEHHN Y
opranu3MoB: Mopdosorundeckue, GusHoIorHUeckue, Ouoxummdeckne, nosegeHdeckrne. OTHOCHTEIBHOCTD
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bug, ero Kputepud U CTpykTypa. BunoobpazoBanue Kak pe3y/ibTaT MUKPO3BOMIONMH. M3oisima —
Kro4eBoit  ¢axtop BHjgooOpazoBanus. Ilytm m  cmocoOel  BHAOOOpa3’0BaHMSA:  AJUIONATPHUYECKOE
(reorpadudeckoe), CHMIATPHYECKOE (IKOIOTHIECKOE), «MTHOBEHHOE) (IIOIUILION/H3AIAs, THOPH/IH3AIINA).
JUTHTETBHOCT 3BOJIONHOHHBIX ITPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUSA OHOJIOTHYECKOro pasHooOpasus.

Posnp sBoymONMOHHOM Omonoruu B pa3paboTKe HaydHBIX METOJOB coxpaHeHHs OHopasHooOpasHi.
MHUKPO3BOJIIOIHST ¥ KO3BOJIOMS [APA3HTOB M MX X03s€B. MexaHu3mbl (OpMUPOBAHUA YCTOHYHMBOCTH K
aHTHOHOTUKAM U c110coOb! 60pLOEI ¢ HEl.

Jemoncrpanuu

IToprpetsr: C. C. Yersepukos, 2. Maiip.

Tabmuusl ¥ cxeMsl: «MyTaMOHHAS H3MEHYMBOCTEY, «[lonmynsaiuoHHas CTPyKTypa BHma», «Cxema
nposiBNeHus 3akoHa Xapau-BaitnbGepray, «/IBHKyIIue CHIIBI 3BOTIONHHY, «OKOIOTMYECKas M30JISLHS
HOMYJISAHME ceBaHCKOM (openuy, «['eorpaduuecKkas W3OJIAIHS JTACTBEHHHIBI CHOUPCKON M JTMCTBEHHHUIIBI
naypckoit», «[lomynsSnMOHHBIE BOJHBEI YHCICHHOCTH XHINHHUKOB H KeprB», «Cxema JIEHCTBHA
ecrecTBeHHOr0 0T6Opay, «DopMel 60pEOBI 3a CyliecTBOBaHHeY, «HIyCTpHANBHEIM MenaHu3M», «OKuBbIe
uckomnaemeiey, «[IoKpoBHTEIBCTBEHHAA OKpacka JKHBOTHBIX», «lIpemympexaaromas oKpacKa JKHBOTHBIX),
«Du3noNorndeckue agantanuuy, «IIprcnocobIeHHOCTE OPraHU3MOB U €€ OTHOCHTENbHOCTEY, «Kpurepuu
BUa», «Bumpl-nBoduukuy, «CTpykTypa BuHaa B npHpone», «CmocobGsl  BHI000pasoBaHHAN,
«[eorpaduyeckoe BHI00OpasoBaHHe TPEX BHAOB JIAHABIIEH», «DKOIOTHYECKOe BUA000pa30BaHUE BHJIOB
cHHHLY, «[lonHruions! pacteHuity, «KamycTHo-penednsiii ruOpu».

Ob6opynoBanye: repbapuy pacTeHuH, KOJUIEKIIMH HACEKOMBIX, dydesa ITHI[ ¥ 3Beped ¢ ImpHMepaMu
Pa3sIUYHBIX IpHCIOCOOIeH i, Yyderna NTHIl B 3Bepeil pasHbIX BHIOB, repbapui pacTeHHd GIM3KHX BHIOB,
0OpazoBaBIIMXCS Pa3TUIHBIME CHOCODaMH.

JlaGopaTopnas pabora «BrIsBIeHHE H3MEHYHBOCTH Y 0co0ei 0THOTO BHIAN.

JlaGoparopuas pa6ora «IIpucrnocobieHus OpraHH3MOB B HX OTHOCUTENIEHAS Eneco00pa3sHOCTE.

JlaGopaTopHas pabora «CpaBHeHHE BUIOB 110 MOP(OIOrHYECKOMY KPHTEPHIO».

Tema 3. MaxpodBoJonusa H e€ pe3yIbTaThbl



Meronsl M3ydeHHs MaKpO3IBOMIONMH. I[laleOHTONOTHYECKHE METOMBI M3YYEHUS OSBOIOIMH.
ITepexoubie GOPMBI H HHIOreHETHIECKHE PSIIBI OPraHH3MOB.

Broreorpaduyeckie MeToAs! H3ydeHus ssomormy. Cpasnenne (opel W (ayHel MaTepukoB u
octpoBoB. Buoreorpaduueckue 06macTi 3emiy. BUIBI-9HACMUKH U PETUKTEL.

OMOPHONOTHYECKHE U CPABHHTENbHO-MOP(OJIOTMYECKHE  METOABI ~ M3Y4CHHs  SBOIOLHH.
[eHeTHYECKIE MEXaHU3MBI SBOJIFOLMHA OHTOTEHE3a M IOABJICHAS SBOJIOMOHHEIX HOBIIECTB. [ OMOTOrHYHbIE
¥ AHAJOrMYHBIE OpPraHbL. PynuMeHTapHble OpraHel M araBu3mMbl.  MOIeKyJSpHO-TEHETHYECKHUE,
GHOXUMHYECKHe H MATEMATHYSCKHe METOIbl H3ydeHHs 3BOMOLMH. 'omonorudubie rensl. CoBpeMeHHEIE
METO/IbI NOCTPOSHHS PUIOTEeHETHUECKUX TEPEBBEB.

XpOoMOCOMHBIE MyTalluy ¥ 3BOJIOLHS FEHOMOB.

O6ImuMe 3aKOHOMEPHOCTH (TIpaBHiia) OBOIOUMH, [lpunyun cmenvt @ynxyuii. HeobpaTumocTs
SBOJIIOLHMM. AlanTHBHAsA paguanys. HepaBHOMEPHOCTE TEMIIOB 3BOJIIOIHH.

JdemMoHCTpAHH

Ioprpersr: K. M. Bap, A. O. Kopanesckuit, ®. Mromnep, 3. I'ekkeis.

Tabmuusl u cxemsr: «DUIOreHETHUSCKUH PAM JOIIAIHy», «APXEONTepHKe», «3Bepo3ydnie AlIephy,
«Creronedaisy, «PunnobuTH, «CeMeHHbIE IANOPOTHAKHY, «broreorpaduaeckue 30HbI 3eMIH Y, «dpe#td
KOHTHHEHTOBY», «PemuxTel», «HauaneHble cTagui 3MOPHOHAIBHOIO Pa3sBUTHS IO3BOHOYHBIX KXMBOTHBIX)),
«OMOJIOTHYHBIE W AHAJTOTHYHBIE OPraHbl», «PyIHMMEHTHI», «ATaBH3MBI», «XpOMOCOMHbIE HAOOPHI
yeoBeKa ¥ IMMITan3ey, « JIaBHbIe HalpaBlIeHHs SBOONHIY, «O0mue 3aKOHOMEPHOCTH SBOJIFOLIAH Y.

O6opynoBanue: KOJNIEKIMH, repbapHd, MY/SDKH HCKOMAEMBIX OCTATKOB OPraHM3MOB, MYJIDKH
TOMOJIOTHYHBIX, AHATOIHYHBIX, PYIHMMEHTAPHBIX OPTaHOB M aTABH3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HA HA 3emuie

HayuHBIe TMIIOTE3B! TPOHCXOXKIEHMS JKH3HH Ha 3emne. AGumorenes W maHcuepMus. JloHaydHbIe
TIpe/ICTAaBJIEHHs O 3aPOIKACHAHN XH3HH (KpealuoHu3M). ['HIIOTE3a MOCTOSHHOTO CaMO3aPOKACHHUS JKXU3HI U
eé omposepxkenue onbiramd ®. Pemn, JI. Cnamranunanmm, JI. Ilacrepa. IlpomcxoxzeHue XHU3HH H
acTpoOHOJIOTHS.

OCHOBHBIE JTambl HEOpraHWYeckoil sBomouud. IlnamerapHas (TeojOrddYecKas) SBOJIOLHMSL
Xumudeckast SBOMIONMA. AOGHOTEHHBIH CHHTE3 OpraHMYecKHX BemecTB H3 Heopranudeckmx. Ombir C.
Mumnepa u I'. IOpu. O6pazosanue moimmepoB u3 MoHOMepoB. Koarepsarnas runotesa A. M. Onapuna,
rumoresa nepsuyHoro 6yasona Jlx. Xonzeina, renerudeckas runotesa I'. Ménnepa. Pu6osumsi (T. Hek) u
runoresa «vapa PHK» V. T'anbepra. ®opmuposanue MeMOpaH H BOSHUKHOBEHUE IIPOTOKIICTKH.

Hcropus 3emi u MeTo/bl € u3ydeHus. VickomaeMble opraHM4ecKHe OCTaTKH. [ €OXpoHOIOrHs 1 e&
Meronsl. OTHOCHTENBLHAS M aOCOMIOTHAS TeOXPOHOJIOTHA. ['e0XpOHOJIOrHYecKas INKaia: 30HBI, SpbI,
IIEPHOJIBI, STIOXH.

HaganmpHBle 3Tanbl OpraHHYecKol 3BOJIONMH. [losBIeHHe W 3BOJIONHUS HMEPBBIX KJIETOK. DBOJIOIHS
merabomu3Ma. BoszHukHOBeHMe mepBhIX 3KocHcTeM. CoBpeMeHHbIe MHKPOOHBIE OMONIEHKH Kak aHajior
nepBeIX Ha 3emite coobmectB. CTpoMaToNMMTEL [IpoKapHOTEl B 3YKapHOTEL.

[Tpoucxoxaenne  sykapuoT  (cumOMoreHes). OBOMIONHOHHOE  IPOMCXO0XKIAEHHE  BHPYCOB.
[TpoucxoXkIeHHe MHOIOKJIETOYHBIX OpraHu3MoB. BO3HMKHOBEHHME OCHOBHBIX TPYIIl MHOTOKIJIETOYHBIX
OPTaHU3MOB.

OcHOBHBIE 3Talbkl 3BOJIONHMH BheICIIMX pacTteHHil. OcHoBHBIE apomopdo3sl pacTeHud. Beixon
pacTeHuil Ha cymry. [losBIeHWE CHOPOBBIX DACcTeHMN M 3aBoeBaHME MMH CyIIH. CeMEHHBIE pacTEHHMS.
[TporcxoxkIeHHne IBETKOBLIX PACTEHUH.

OcHOBHBEIE 3Tallbl 3BOJIIOLUA >XHBOTHOro Mupa. OcHOBHBIE apoMopdo3bl KHBOTHBIX. BeHpickas
dayna. KemOpuiickuii B3pBIB — MOSBICHHE COBPEMEHHBIX THIIOB. [IepBEle XOpHOBBIE KUBOTHBIE, JKH3Hb B
BOZE. DBOJIOIHMSA TO3BOHOYHBIX. IIpomcxoxmenne ampubuit u  penTwimil.  IIpomcxoxaeHue
MIICKOTIHTAIOMMX M IOTHI. [lpuHnun ximogeBoro apoMopdosza. OcBoeHue 0ecrno3BOHOYHBIMH H
MO3BOHOYHBIMH KHBOTHBIMH CYIITH.

PaszpuTHe XH3HE Ha 3eMJie 110 3paM ¥ MepuojaMm: apxeii, MpoTepo3oH, naneo3on, Me3030M, KaiHO30M.
O6mrass xXapakTepHCTHKa KIMMara M TreoJorddyeckux mnponeccoB. IlosBieHue M pacuBeT XapaKTEPHBIX
opranusMoB. YTjieo0pa3oBaHHe: ero yCIOBHs U BIIMSHHE HA Fa30BBId COCTaB aTMOC(EPBL

MaccoBble BEIMHpaHHS — JKOJIOTHYSCKHE KPU3HCHI mponutoro. [IpuuuHEl ¥ CleCTBHA MacCOBBIX
BeiMupaHuii. COBpEMEHHBIH 3KONOTHYECKHH Kpu3muc, ero ocobenHocTd. [Ipobnema coxpaHeHHs
H6uopaszHoobpasus Ha 3emiie.



CoBpeMeHHasA CHCTEMa OpraHMdeckoro mupa. IIpuHImNbl Kraccuduranuu opraHu3MoB. OCHOBHEIE
CHCTEMATHYECKHE IPYIIIBLI OPraHA3MOB.

JdeMoOHCTpanHH

IMoprpertsr: ®@. Pexw, JI. Cnasumanmanu, J1. ITactep, M. Y. Meunukos, A. Y. Omapun, [[x. Xonneis, I
Mémnep, C. Mumnep, I'. FOpn.

Tabmuusl u cxemsl: «Cxema omeita @. Pemm», «Cxema omerra JI. Ilactepa mo H3ydYeHHIO
camo3apoxaenus xu3Hm», «Cxema onerra C. Muiepa, I'. FOpu», «ITansl HEOPraHUIECKOH 3BOMIOLUNY,
«eoxponosoruyeckas mkanay, «HadanbHble 3Tamel opraHuyeckod spomounn», «Cxema obpasosanus
sykapHoT myTéM cumGHoreHesay, «CucTema xwBOH mpuponsl», «Crpoenue BHpyca», «Apomophosbl
pactenuiiy, «Punuodursry, «OIHOKICTOUHBIE BOAOPOCIHY, «MHONOKIETOUHEE BOAOpOCTHY, «MXHY,
«TanopoTaukm», «lonoceMeHHBIE pacTeHHs», «OpraHbl IBETKOBBIX pacTeHmit», «Cxema pasBHTHA
YHBOTHOrO MHpay», «Apomophossl KHBOTHBIX», «IIpocreiimmey, «KumeunononocTasiey, «Iliockue
YEPBHY, «YIeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/THEIE Y, «IIpecmeIkaromuecs », «IITrmsry,
«MnexonuTaromue», «Pa3BHTHE KH3HH B apXe#cko# spe», «PasBuThe KH3HH B MPOTEPO30MCKON Bpey,
«Pa3BuTHE XKU3HM B IANC030MCKOM spey, «Pa3sBuTHE XKH3HH B Me3030ickoi 3pe», «PasBuTHe KHU3HH B
KaifHO30MHCKO# 3pey, «CoBpeMeHHasi CHCTEMa OPraHH4eCcKOro MUpay.

O6opynoBanune: repbapuu pacTeHHH pasjIM4YHBIX OT/ENOB, KOJUIEKIHH HACEKOMBIX, BIIa)KHEIC
Tpernaparsl JKHBOTHBIX, PAKOBUHBI MOJLTFOCKOB, KOJIIEKI[HH UIJIOKOKHX, CKEJICThI MO3BOHOYHBIX JKHBOTHBIX,
yyuesa ITHI W 3Bepelf, KOUIEKIMH OKAMEHENOCTEH, MOJE3HBIX HCKONAEMBIX, MYISDKH OpPraHHYECKHX
OCTaTKOB OpraHHBMOB.

Bupryaabnas aaboparopnas pabora «Mogemuposanne onertoB Muwiepa—tOpu 1mo H3yHeHHIO
a0HOTEHHOTO CHHTE3a OPTaHMYECKUX COEAMHEHHHN B IEPBUYHOM arMocdepey.

JlaGopaTopHas pa6ora «/3ydeHue U ONHCaHUE UCKOMIAEMBIX OCTATKOB JAPEBHUX OPraHU3MOB).

IpakTuyeckasn pabora «/3yuenue ocobenHOCTEH CTPOCHHS PACTEHUM PA3HBIX OTHEIOBY.

IlpakTudeckas pabora «/3yuenue ocobeHHOCTEH CTPOEHHS TT03BOHOYHBIX JKHBOTHBIX .

Tema 5. IIponcxoxkaeHHe Ye10BeKa — AHTPOIOreHe3

Pazniesibl ¥ 3aJ1a94 aHTPONOIOTUH. MeToAbI aHTPOIIOJIOTHH.

CTaHOBJIGHHE NPECTaBieHHi 0 MPOKCXOKICHAH delloBeKa. Penmuruosnele Bo33penus. CoBpeMEHHbIC
Hay4HBIE TEOPHH.

CXOJCTBO YelIOBEeKa C JKMBOTHEIMHM. CHCTeMaTH4eckoe MONOXKeHHe denoBeka. CBHIETENbCTBA
CXOZICTBA 4YeJIOBEKa C JKMBOTHBIMH: CPABHHTEIHHO-MOP(OIOrHYECKHE, SMOpHONOradeckue, (Gu3HoIoro-
GHOXMMHYECKHe, TNoBeAeH4YeckHe, OTINYMS 4eOBeKa OT JKHBOTHBIX. [IpAMOXOMIEHHE H KOMILICKC
CBSI3aHHBIX C HUM IPH3HAKOB. Pa3BHTHE rOJIOBHOTO MO3ra ¥ BTOPOH CHIHAILHOMN CHCTEMBL.

JIemwkymme cwiel  (paxkTopsl) aHTpomorenesa: Ouonormueckue, coruanbHeie. CooTHOIICHHE
GHOJIOrHYECKUX ¥ COIIMAIBHBIX ()aKTOPOB B AaHTPOIIOTEHESE.

OCHOBHBIE CTaJWH AHTPONOreHe3a. PaHHue uYenoBeKooOpas3Hble 00e3bsiHBI (IIPOKOHCYIBI) M PaHHHE
HOHTHJIBI — OBIIHE TIPEIKH YeOBeKOOOpa3HbIX 00e3bsH W oAeH. ABCTPAIONUTEKH — IBYHOTHE NPEIKH
mogieii. YenoBek yMerblif, IepBbIe H3TOTOBICHHS OpyHil Tpyna. Yenosex MpaMOXOISAIINN U IEPBBIH BEIXO
mopeit 3a npenens Agpukd. Yenosek refigens0eprekuii — oOmui MPEJOK HEAHAEPTAIBCKOTO YesIoBeka
yesoBeKa pasyMHoro. UeoBek HeaHIepTAIBCKHM KaK BHJL JEOAEH XOIOAHOTo KiuMara. JeloBeK pasyMHBIH
COBPEMEHHOTO THINA, /CHHCOBCKHHA YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TpejenamMd AQpHKA.
[TaneoreneTHKa U NAICOTEHOMHUKA.

DBOMIOLKS COBPEMEHHOTO YeioBeka. EcTecTBeHHEIH 0TOOp B MOMYNAIMAX deaoBeka. MyTannoHHbLH
nponecc u nomuMophuaM. lony/sIHOHHEIE BONHEL, Apeid reHos, Murpanus u «3d@exr ocHOBaTeNs» B
TOMYJIALMSX COBPEMEHHOTO YeI0BEKa.

Yenoseueckue pacel. [lomsarwe o pace. BoibInmme pachl: eBpOIEOM/Has (€Bpa3miiCKas), aBcTpaio-
HErpouHas (PKBaropuabHas), MOHTONOHIHAA (A3MAaTCKO-aMepHKaHCKas). Bpems W IyTH pacceneHus
YyenoBeKa MO IUlaHeTe. EAMHCTBO deloBedeCKHX pac. HaydHas HECOCTOATENBHOCTE —pacu3Ma.
TIpHCIOCOBICHHOCT, YeToBeKa K pasHbIM YCIOBHAM OKpyKaiomel cpeisl. Bmusaue reorpadudeckoi
cpensl u apeiida reHoB Ha MOP(OTIOTHIO B PHU3UONIOIHIO YEIOBEKa.

MesKauCUMIUTHHAPHEIE METObI B (u3udeckoif (OGHOTOrHYecKo#) aHTPOIONOTHH. DBOIOLHOHHAS
AHTPOIIOJIOTHS M TTAJIE0AHTPOIIONIOTHS YeIOBEYECKUX MOy IAlui. broconuansHblie HCCACAOBAHNUS IPAPOABI
yejioBeka. MccaenoBanue KO3BOIIONIE OHOIOTHYIECKOr0 H COITHAIbHOTO B YEI0BEKeE.

JdemoncTpanuu

[Moprperst: Y. Mapsus, JI. Jluxu, 5. 5. Poruackuii, M. M. I'epacumos.



Tabmusr ¥ cxembl: «Metoasl aaTpononorun», «I'onoBHOH Mo3r wenoBekay», «YenosexoobpasHbie
0b6e3psaHB, «CKeleT YeloBeKa M CKEJeT Imumraniey, «PyIuMeHTsl M aTaBU3MBI», «JIBHIKYIIME CHIIBI
aHTPOIIOreHe3ay», «JBOJIONHOHHOE IPeBO HYelIoBeKay», «ABCTpalomuTeK», «UenoBex ymensiiy, «Hemosek
npsMoxoaammmit», «JleHucoBckuil 4enoBex» «HeaHnepraibibiy, «KpomanboH1b», «lIpeaxu uenosekar,
«DTarsl YBOJIOIHH YeT0BeKay, «Packl yenoBexay.

OBGopyaoBaHue: MYISDKH OKaMEeHenocTel, MpeIMETOB MaTePHaIbHOM KyJIbTYphl ITPEIKOB HEeNOBEKa,
penponykuuu (bororpadun) xapTuH ¢ MHGONIOrHUECKUMH U OHONEHCKUMH CIOKETAMH MPOMCXOMKICHHS
yenoBeka, ¢ororpadue HaXOMOK MCKONAEMBIX OCTATKOB YE/IOBEKA, CKEIET YeIOBEKa, MOJCTb Yepena
yejloBeKa M uepena INMMIIaH3e, MOJENb KUCTH 4YelOBeKa M KHCTH IIMMIIaH3€, MOJIENM TOpca IPEeaKOB
JeJIOBEKA.

JlaGopaTopuasi pabora «/3yuenue ocoGeHHOCTEH CTpPOEHMsSl CKelleTa 4eNOBeKd, CBA3AHHBIX C
IPAMOXOIKIECHUEM ».

IpaxkTuyeckas pabora «M3yueHue SKOIIOTHUECKHUX a/IalTALIHH YETOBEKa».

Tema 6. DK0I0rus — HAYKA 0 B3AHMOOTHOMIEHHAX OPraHU3MOB H HAOPTAHH3MEHHBIX CHCTEM €
oKpyskarmei cpeaoH

3apokIeHne W pasBuTHE 3Koyuorud B Tpyaax A. ['ymGomeara, K. @. Pynse, H. A. Cepepuosa, 3.
I'exxens, A. Tencnu, B. H. Cykauépa. Pasjiens! u 3a1a4u sxonorun. CBSI3b S5KOJIOTHH C IPYTHMH HAYKaMH.

Meroner  axonorun. [lomeBele HabmoneHus. OKCHEPHUMEHTEI B 3KOJIOIMH: IIPUPOJIHBIE H
nabopatopeble. MonenupoBaHHe B 3KOJIOTHH. MOHHTOPHHT OKpY/KAlOIlEH CpEebl: JIOKAJIbHBIH,
PEeTrHOHAJILHBIH U II100aIbHBIH.

3HavyeHne SKOJIOrHYECKUX 3HAHUHN IS 4eroBeKa. DKOJIOrHIeckoe MUPOBO33PEHUE KaK OCHOBA CBA3EH
YeJIoBeYecTBa C MpHpozoi. PopMHpOBaHHE 3KOJOrMYECKOH KYIBTYPhl M 3KOJOTHYECKOH IpamMOTHOCTH
HaCeJIeHUS.

demoncTpanun

[Moprpersl: A. I'ym6onsar, K. @. Pynse, H. A. CeBepuos, 3. ['exkens, A. Tencim, B. H. Cykaués.

Tabmuie! u cxemsr: «Pasaenst sxomorun», « MeToIbI HKOI0rHr», «CxeMa MOHUTOPHHIa OKPYKaIoIIeH
CPEIBIN.

JlabopaTopHas padora «/3ydenue METOI0B IKOJIOTHYECKHX HCCIECNOBAHU Y.

Tema 7. Opranusmsl 4 cpejga oOHTaAHHA

Okonoruueckue (AKTOPpl W 3aKOHOMEpPHOCTH HX JeiictBud. Kinaccudukanus 5KOJOIHYECKHX
dbakropoB: abuoruueckue, OmoTHHeckue, aHTpomoreHHele. OOmme 3aKOHOMEPHOCTH  JIEHCTBHSA
skosormdeckux ¢aktopoB. IlpaBuno wmumHEMyma (K. Illmpenrems, !O. Jlubux). TonepanTHOCTS.
OBpHOHOHTHEIE H CTEHOOMOHTHBIE OPTaHU3MBL.

Abmotnueckue dpaxropsl. CBeT kak SKomoruyeckuit gpaxrop. JleficTBre pa3HbIX y4aCTKOB COJHEYHOTO
CIIeKTpa Ha OPraHU3MbL OKOJOTHYECKHE TpPYNIbl PACTEHHH M JKHBOTHBIX IO OTHOLICHHIO K CBETY.
CurnanbHas pons cBeta. PoTonepuoan3m.

Temneparypa kak o5konormueckuit caxrop. [JleiicTBue TeMmeparyphl Ha  OPTaHU3MBL
[ToAKHNOTEpMHEBIE H TOMOHOTEPMHBIE OPraHH3MbL. JBPHTEPMHBIE X CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxsocts kak skonormueckuii ¢aktop. IIpucnocobGnenust pacTeHMd K HOMIEPKAHUIO BOIHOTO
fananca. Knaccuduxanus pacTeHHWH 10 OTHOLIEHWIO K Boje. IIpucnocoOneHus JKUBOTHBIX K W3MEHEHHIO
BOJHOTO PEXKHMA.

Cpenel 00UTaHHs OPraHM3MOB: BOJIHAS, HA3eMHO-BO3/IyLIHAS, [IOYBEHHAs, ITTyOHHHAs TOANOYBEHHAS,
BHyTpHOpraHu3MeHHas. OU3HKO-XUMHUIeCKHe 0COOEHHOCTH cpel oOMTaHHusA opraHu3MoB. [Ipucnocobiaenus
OpPraHu3MOB K JKM3HH B pa3HBIX Ccpejax.

buonorndeckue putmbl. BuemHue u BHyTpeHHHMEe pUTMBL CyTOYHBIE M TOAMYHBIE PHUTMBL
[Tpucnoco6neHHOCTs OPTaHH3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUM KHU3HH.

JXusuennsle Gopmsl opraHu3MoB. ITonsTHe o sku3zHeHHod dopme. Xusnenusie GopMbl pacTeHumit:
JlepeBbsl, KYCTApPHUKH, KyCTApHHYKH, MHOTOJIETHHE TpaBbl, OIHOJIETHHE TpaBbl. JKH3HEHHBIE (HOPMEI
JKABOTHBIX: THAPOOHOHTEI, Te0OHOHTEI, a3poOHOHTEL. OcOOeHHOCTH CTpOeHUS U 00pa3a )KHU3HH.

buotnueckne dakropel. Buasl O6HOTHYECKMX B3aMMOJEHCTBHH: KOHKYpPEHLHS, XHIIHHYECTBO,
cumbuo3z m ero Qopmel. [lapasurusMm, Koomeparus, MyTyanu3M, KOMMEHCAIX3M (KBapTHPaHTCTBO,
HaxnebHu4ecTBo). Herpoduueckue B3anmoseiicTeus (Tomudeckue, Gopuyeckue, habpuyeckue). 3HayeHue
OHOTHYECKMX B3aHMOJEHCTBHH I CYINECTBOBAHMS OpPraHM3MOB B cpefe oOuTaHus. [IpHHIMI
KOHKYPEHTHOT'0 HCKITFOYEHHS.

JdemoHcTpammu



Tabnmuier ¥ cxeMbl: «IKoJormdeckue (akTopbly, «CBETOBOH CIIEKTpY», «IKONOTHYECKHE TPYIIIEI
JKABOTHBIX 110 OTHOIIGHHIO K CBETY», «TEIUIOKPOBHBIE JKHBOTHBIE), «XOJIOJHOKPOBHBIE JKMBOTHBIEY,
«DHU3HONIOTHYECKHE aJanTallii XHBOTHEIX», «Cpensl oOuTaHUs OpraHu3MOBY», «bHONIOTHYECKHE PUTMELY,
«KusHennsle GopMbl pacTeHHi», «Ku3HeHHbIE QOPMEI KHUBOTHEIX», « OKOCHCTEMA IIHPOKOIHCTBEHHOIO
neca», «ODKochcTeMa XBoiHOro meca», «llemm mwmramma», «XwmamdectBo», «llapasmTHaM»,
«Konkypenuusny, «Camono3y, «KoMMeHcammzm».

O6GopynoBanue: repOapu¥ pacTEHHH M JKMBOTHBIX, NPHCIOCOONEHHBIX K BIMSHHIO Pa3IHYHBIX
9KOJIOTHYeCKHX (DaKTOpoB, TepOapHH CBETOMOOMBEIX, TEHEMIOOMBLIX M TECHEBBHIHOCIHBEIX pPAacTEHHI,
CBETONMIOOMBEIC, TEHEMIOOHWBBIE M TEHEBBIHOCHHMBHIE KOMHATHBIE DAacTeHMs, repOapud H KOJUICKIAH
TeIJIOMIOOUBEIX, 3HMOCTOMKHX, MOPO30YCTOMUMBEIX PAaCTEHHUH, Uydesa ITHII U 3Bepel, repbapuu pacTeHHH,
OTHOCSIIHXCS K THrpodHTaM, Kcepoduram, Me3o¢pHTaM, KOMHATHEIC PACTEHHS HAHHBIX IPYII, KOJJIEKIUH
KUBOTHBIX, 0OMTAIONIMX B Pa3HBIX cpenax, repObapuu M KOJUICKIIHH PACTEeHHH W JKWUBOTHBIX, 00/1aMaroImux
YyepTaMy IPHCIOCOOIEHHOCTH K Ce30HHBIM H3MEHEHHUSIM YCIOBHHN XKU3HH, repObapi U KOJUIEKIMH pacTeHHH
M JKMBOTHBIX PasIMYHBIX JKM3HEHHBIX (OPM, KOJUIEKIMH JKMBOTHBIX, YYacTBYIOIIMX B Ppa3/IHYHEIX
OuoTHYECKHX B3aUMOZCHCTBHSX.

JlaGopaTopHas padora «BruiBIeHHE IPUCTIOCOOICHAN OPraHU3MOB K BIIHSHHIO CBETAY.

JlabopaTopHas pabora «BrisiBiIeHHEe NPUCIIOCOOIEHHH OPraHu3MOB K BIIMSIHHIO TEMIIepaTyphIy.

JlabopaTopHnas pabora «AHaToMHYeCKHuE OCOOCHHOCTH PacTeHUH U3 Pa3HBIX MECT OOHTAHHAY.

Tema 8. Dxoa0rus BHA0B M MOMYJIAIHIA

OKONOTHYeCKHe XapakTepucTHkH nomymsnun. [lomymsuus kak Ouosormdeckas cucrema. Pois
HEOQHOPOAHOCTH cpefrl, (u3nyeckux OaprepoB UM ocobeHHOCTell OHOIOrHH BHAOB B (OPMHpPOBAHHH
IPOCTPAHCTBEHHOM CTPYKTYpBI Moy isiieii. OCHOBHEIE ITOKA3aTeNd IOMYJIAIHNA: YUCIIEHHOCTD, IIOTHOCTB,
BO3paCTHas | MOJIOBasi CTPYKTYpa, POXKIaeMOCTh, TPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALHSL.

Dxonoruyueckas cTpykrypa momynanud. Onenka YuCIeHHOCTH NONYJANuY. /[uHaMuKa MONyIIAUd U
eé perymsnus. brorwyeckmit moTeHmman momynsuuu. MopenupoBaHue NHHAMHKH momyssuuu. Kpuerie
pocTa YWCIEHHOCTH IOmyisiud. KpuBele BBDKMBAHWSA. Peryndnms 4YMCIEHHOCTH IOIYJISUHN: pPOIb
(haxTOpoB, 3aBHCAINAX H HE 3aBUCSINUX OT IUIOTHOCTH. DKOJOTMYECKHE cTpareruud BuIoB (r- u K-
CTPATErdH).

[MorsaTHe 06 sKomormyeckoil Hume Buaa. MectooOuTanue. MHOrOMepHas MOJENb 3KOIOTHYECKOH
aumu [x.A. Xaruuacona. PasMeps! akonorudeckod Hummy. [loTeHiuansaas 1 pealu30BaHHAs HUIIH.

Bun kxax cucrema nomynanui. Apeansl BUIOB. BHABI M MX KM3HEHHBIE CTPATErHH. DKOJIOTHYECKHE
SKBHBAJICHTEL.

3aKOHOMEPHOCTH TTOBEICHUS W MUTpaIlHil )KUBOTHEIX. BHOIOrHYecKie HHBa3UX Ty )KePOIHEIX BH/IOB.

JdemMoHcTpanuu

[Toprper: dx. M. XaTgyuHCOH.

Tabmune! 1 cxeMbl: «9KOTOrHYECKHE XapaKTEPUCTHKH Iomyiuuy, «IIpoctpancTBeHHas cTpyKTypa
nomynsnuuy, «Bo3pacTHble NHpaMHABI MONYJLHH», «CKOPOCTE 3aceleHHs IIOBEPXHOCTH 3eMIIH
pa3nuYHBIMU opraHuzMamu», «Moaens sxonorudeckoi Humm [x. W, Xarauaconay,

O6opynosanue: repdbapuu pacTeHUH, KOIIEKIMU JKABOTHBIX.

JlabopaTopnasi pabora «lIpucnocobneHus ceMsiH pacTeHUH K PacCeJIeHUIO Y.

Tema 9. Dkojrorus coodmecTB, IKOJOTHUECKHE CHCTEMBI.

CoobmrecTBa opranu3MoB. bronero3 u ero ctpyktypa. CBs3u MeKIy OpraHu3MaMH B OHOIIEHO3E.

OxocucreMa Kak OTkpeitas cucrema (A. JDx. Tencim). @yHKUHOHANBHBEIE OJIOKH OpraHu3MOB B
SKOCHCTEME: MPOAYLEHTH], KOHCYMEHTBI, pelyleHTsl. Tpodudeckne ypoBHH. Tpodudeckue Leny U CETH.
Abuotryeckue 6ioxu sxocucTeM. [loussl 1 HiIbl B 3KocHCcTeMax. KpyroBopoT BemecTs n MOTOK SHEPrHH B
9KOCHCTEME.

OcHOBHBIE TOKa3aTeNH 5KOCHCTeMBL. BHOMacca M HPOAYKIMs. DJKOJOTHUECKHUE IHPAMUJILI YHCEI,
O6romMacchl M HEPTHH.

Hunamuxa  sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpasineHubie
3aKOHOMEPHEIE CMEHBI COOOINECTB — CyKIlecCHH. [lepBHYHBIE W BTOPHYHBEIE CYKIIECCHH M HX NPHYMHBL
AHTponoreHHEIe BO3/IeicTBHA Ha cykneccu. Kimmaxcroe coobmectBo. Buopasuoobpaswe m momHoTa
KPYroBOpOTa BEILIECTB — OCHOBA YCTOHYHBOCTH COOOIIECTB.

[IpuponHbIe 3KOCHCTEMBL. JKocucmeMmbl 03€p U pek. IKocucmemvl MOpell U OKeaHos. IKOCUCHIEMB
MYHOP, 1€C06, cmeneil, YCMblHb.



AHTDOIIOTEHHBIE SKOCHCTEMBI. ATpodKocucTeMa. ATporieHo3. Pasiiaus MexIy aHTPOIOTeHHBIMH 1
IIPUPOHEIME 3KOCHCTEMAMM.

Vp6oskocucTeMbl. OCHOBHBIE KOMIIOHEHTEI —ypOoskocucTeM. I'opozckas ¢mopa u dayHa.
CunaHTponM3aIus ropoAcKod QayHsL. Buonorugeckoe HM XO39HCTBEeHHOE 3HAYEHHWE Aarpo3KOCHCTEM H
ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (DOPMHPOBAHMS OCHOBHBIX B3aMMOJEHCTBHMH OPraHM3MOB B SKOCHCTeMaX. Poib
KackadHo20 sppexma u 8ud0B-20UPUKAMOPOE (KNI04e6bX 6U008) 8 (DYHKYUOHUPOBAHUU SKOCUCMEM.
IlepeHoc SHEPrHH U BEIIECTB MEXKAY CMEKHBIMH SKOCHCTEMAMH. Y CTOHYMBOCTE OPraHH3MOB, MOy ISIUHA U
9KOCHCTEM B YCIIOBHSX ECTECTBEHHBIX H AaHTPOIIOTEHHBIX BO3ICHCTBAH.

Mexanusmvl 6030eiicmeus 3az2pA3HeNull pasHblX MUnos Ha cybopeaHU3MeHHOM, Op2aHUIMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL SKONO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHH020
go30eticmeus. MeToaonoruss MOHHTOPHHTA €CTECTBEHHBIX H aHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHcTpanun

IToptper: A. JIx. Tenciu.

Tabmumer u  cxemsl: «Crpykrypa OmomeHos3a», «OKOCHCTEMA MIMPOKOTMCTBEHHOIO Jiecay,
«DKOCHCTeMa XBOWHOro jecay, «DyHKIHOHAILHBIE IPYIIBl OPraHA3MOB B 3KocHucTeMen, «Kpyrosopor
BemiecTs B sKocucTeMey, «Llenu nuTanus (macTOHIHAs, AeTPUTHAL)Y, «DKOJIOTHYECKAs MUPaMUIa THCEN),
«DKOoNOrMYecKas HpaMHuAa GHoMaccy, «DKolorndeckas mupamMuia sHeprumy, «O6paszoBanue GomoTay,
«ITepeuuHas cykueccus», «BoccraHOBIEHHE jieca MOCITe MoXKapa», «IKOCHCTEMA 03€pay, «ATPOLEHO3),
«KpyroBOpOT BEIEeCTB 1 MOTOK SHEPrHH B arporesosey, «IIpumepsl ypbosKocHCTEM ).

O6opynoBanue: repbapul pacTeHHiH, KOIISKIMH HACEKOMBIX, Wyyela ITHL M 3Bepeii, repbapuu
KyJbTYPHBIX B THKOPACTYIINX PACTEHHMH, aKBapHyM Kak MOJICIb IKOCHCTEMBL.

IIpakTudeckas padora «M3ydenne u onucanue ypOOIKOCHCTEMBIN.

JlaGopaTopnas paGora «/3ydenne pazHoOOpasusi MENKHX [OYBEHHBIX WICHHCTOHOTHMX B Pa3HBIX
HKOCHCTEMAX ).

DxeKypensi «IKCKypCHs B THIHYHBIH Groreonesnos (B xy6pasy, Gepe3HsK, CIbHHUK, Ha CYXOHOJIbHBIN
WM TIOMMEHHBIH JTyT, 03epo, 60JI0TO)».

DKeKypens «DKCKYPCHs B arPOIKOCACTEMY (Ha I10JIe MM B TETUTHIHOE XO3SHCTBO) .

Tema 10. Buocdepa — rnodaibHasg IKOCHCTEMA

Bbuocdepa — obmernanerapHas o6osnouka 3eMi, e CYIISCTBYCT HIM CYIIECTBOBAld JKH3HB.
PassutHe mpeicTaBieHmi o Gmocdepe B Tpymax O. 3iocca. Yuemme B. U. Bepmamckoro o 6Gmocdepe.
O6nactu 6uocdeps! 1 eé coctas. XKusoe BeinecTBo GHocheps! B ero QyHKUHH.

3aKoHOMEpHOCTH cymecTBoBanus Guoctepsl. OcoberHOCTH 6HOChEPEI Kak r1100anbHOM SKOCHCTEMBI.
Jlunamuyeckoe pasHoBecHe B Guocdepe. KpyropopoTsl BEIIECTB M OHOr€OXHMUYCCKUE LMKIIBI (yrnepona,
azora). PutMudHOCTS sBITeHHH B GHOChEpe.

3onansnocts 6Guocdeprl. [omstue o Gumome. OcHOBHBIE OHOMEI CYWIM: TYHJApPA, XBOWHBIC Jeca,
CMEIIAHHBIE M IIHPOKOJMCTBEHHBIE JIeca, CTENH, CABaHHBI, IyCTHIHM, TPONHYECKHE Jieca, BBICOKOTODEA.
KimMar, pacTUTENIBHBIN U KABOTHBIH MAP 6MOMOB CYIIIH.

CTpyKTypa B (QyHKIHS KUBBIX CHCTEM, OLIEHKA HX PECYPCHOrO MOTeHIHaNa i 6uochepHbIX QyHKIHA.

HJemoneTpanun

[Moprpersr: B. . Bepranckuii, 3. 3rocc.

Ta6mume! u cxemel: «I'eocheps! 3emmny, «KpyroBopot asora B npupoge», «Kpyrosopor yriepoaa B
npupoze», «KpyroBopoT KHCIOpoAa B mpupoae», «KpyroBopoT Bozsl B mpupoje», «OCHOBHbIE GHOMBI
cymmy, «Kmmatuueckue nosca 3emmmy, « Tynnpay, «Taiiray, «Cmemannsii jgec», «[IIHPOKOTHCTBEHHBIA
necy, «Crenby, «CaBannay, «llycteiaay, « Tponuueckui rec.

O6opyaosanue: repbapuu pacTeHuil pa3sHbIX OHOMOB, KOJUIEKIMHA KHBOTHBIX.

Tema 11. Yenosex u OKpykammas cpeaa

DKONOTHYECKHE KPH3HCHI M MX IIpMYMHBL BosjeiictBue uemoBeka Ha Guocdepy. 3arpssnenne
BO3AYILIHOH cpeapl. OxpaHa Bo3Iyxa. 3arpsisHenue BoxHOM cpenrl. OxpaHa BoAHBIX pecypcoB. Paspymenne
nmoussl. OXpaHa MOYBEHHBIX pecypcoB. M3menenue Kiumara.

AHTpOTIOTeHHOE BO3JCHCTBHE Ha PACTHTENBHBIH M JKHBOTHBIH MHp. OXpaHa PacTHTENBHOIO H
JKHBOTHOTO Mupa. OCHOBHBIE NpPHHIMIB! OXpaHbl mpupozsl. Kpacmbre xuuru. OcoGo oxpaHsembie
npupoaasle Tepparopun (OOIIT). BoTanuyeckue caibl H 300I0THYECKHE TAPKH.

OCHOBHBIE TNpPHHIMILI yCTOHYMBOTO pAasBUTHA 4YeNOBEYEeCTBA M INpUpOabL —PanuoHambHOE
IPHPOIONIONE30BAHME M COXpaHeHHe Oumosormdeckoro pasHoobpasms 3emun. O6mue 3aKOHOMEPHOCTH



rI00anpHBIX OKOJIOTHYECKHX Kpu3ucoB. OcoOEHHOCTH COBPEMEHHOTO KpH3HCA H €ro BEpOSTHEIE
TIOCTIEICTBHA.

Pa3BUTHE METOJOB MOHMTODMHTA pa3BUTHs ONACHBIX TEXHOTEHHBIX mporeccoB. Cucmemuble
uccredosanus nepexoda k pecypcocbepezaioujeli U KOHKYPeHmMOCnocobHou snepeemuxe. buonozuveckoe
pasnoobpasue u 6Guopecypcel. Hayuonanvnvie ungpopmayuonnsie cucmemvl, obecnevusaroujue 0ocmyn K
UHpOpMAaYUU MO COCMOSIHUIO 0MOeTbHbIX 6U006 U dKkocucmem. OCHOBb dkopeabunumayuu Kocucmem u
cnocoboe bopwbui ¢ Guonoepesicoenuamu. Pexoncmpyryus MOPCKUX U HA3eMHBIX SKOCUCIEM.

JleMoHcTpanuu

Tabmunsl u cxemsl: «3arpssHeHue arMmochepsr», «3arpssHeHne ruapocheps», «3arps3HeHHE
nousely, «Ilapaukossni 3¢ dexr», «Ocobo oxpaHseMble MPUPOIHEIE TEPPUTOPUMY, «MOJENH ynpaBIseMoro
MHUpa».

O6opynosanue: Gororpadpun oxpaHseMbix pacteHud H xuBOTHEIX Kpachoit kmuru Poccuiickoi
®enepanun, KpacHo# KHUIH pernoHa.



IJIAHUPYEMBIE PE3VJLTATHEI OCBOEHMUS ITPOI'PAMMBI 110 BHOJIOT'HHA HA
YPOBHE CPEJHEI'O OBIIEI'O OFPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycraHaBmuBaeT TpeOGOBaHWA K Ppe3yIbTaTaM OCBOEHHs OOYHarOIMMHCS I[pOrpamm
cpezHero obmero 06pa3oBaHus: THYHOCTHBIE, METAIPEIMETHBIE H IIPEIMETHEIE.

B CTPYKType JIMYHOCTHEIX PE3y/IBTATOB OCBOEHHMS IIPOrpaMMEI MO OHOJIOTHH BBIIEIEHBI ClIEyIOIHe
COCTABJISIONIME: OCO3HAHHE O0YJAIOIIMMHCA POCCHHCKON TIpaXkIaHCKOH HMIEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITENFHOCTH H CAMOOIPENENEHHIO, Haiuyue Momusayuy K 0Oy4eHHIO GHOIOTHH,
yeleHanpaenenHoe paséumue BHYTPEHHUX yOeXIeHWH JMYHOCTH Ha OCHOBE KIFOYEBBIX LEHHOCTEH H
HCTOPHUECKHX TPalUIUii pasBUTHs GHOIOTHYECKOT0 3HAHHSA, 20MMOGHOCMb U CNOCOOHOCMb 00ydaromuXCs
PYKOBOJICTBOBATBECS. B CBOCH JIGATENHHOCTH IIEHHOCTHO-CMBIC/IOBBIMYA YCTAHOBKAMH, IIPHCYIIMMHA CHCTEME
GuoTOrHuecKoro 06pasoBaHus, HAIUYUE NPABOCOZHAHYSA YKOJIOTHIECKON KYIbTYPbI, CROCOBHOCMU cCmasumb
[ENIH U CTPOHTD JKU3HEHHBIE ILJIAHBI.

JIM9HOCTHEIE pe3yJIbTaThl OCBOEHHS MPOTrpaMMBI 110 OHONOTHH JOCTHIAIOTCA B €IWHCTBE y4eOHOU H
BOCITHTATENbHOM JEATEBHOCTH B COOTBETCTBMH C TPAJULMOHHBIMH DOCCHHCKMMH COIMOKYJIBTYPHBEIMH,
MCTOPHYECKAMHE U yXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH, IIPHHATHIME B OOIIECTBE MPaBUJIAMH ¥ HOPMaMHU
IOBEICHHS M COOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHHs, CAMOBOCIMTAHMA H CaMOpPasBHTHA, Pa3sBUTHA
BHYTPEHHEH MO3UIMH JIMYHOCTH, IaTPHOTU3MA M YBaXXEHHUS K 3aKOHY U IIPABOIMOPSAKY, YEIOBEKY TPyJAa H
crapmeMy MOKOJCHHIO, B3aUMHOIO YBaKeHHS, OEpeKHOTO OTHOIIEHHMS K KYIBTYPHOMY HACICIHIO U
TpaJHIHsIM MHOTOHAIIHOHATBHOTO Haposa Poccuiickoi ®enepanuy, Ipupoze B OKPYXKaloLIeH cpe/e.

JIMUHOCTHEIE pPe3y/ILTaThl OCBOCHHS ydeOHOro npeamera « buoIorHs» J0JDKHE OTpakaTh FOTOBHOCTb
H CIOCOGHOCTh O0YyYaroIUXCs PYKOBOACTBOBAThHCS C(HOPMHPOBAHHON BHYTPEHHEH MO3MIMEH JIMYHOCTH,
CHCTEMOH IIEHHOCTHBIX OpHEHTAlMM, IO3UTUBHBIX BHYTPCHHHX YOCKICHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBEIM I[EHHOCTSM poccHifckoro oOINecTBa, pacHIMPEHHE JKM3HEHHOTO ONBITA M  OINBITA
MEATENPHOCTH B MpOlecCe peaju3allid OCHOBHBIX HAIIPABIIEHMI BOCIMTATENBEHOH JEATENBLHOCTH, B TOM
qyclie B 4aCTH:

1) rpakaaHCcKOro BOCIIHTAHHSA:

chOpMHUPOBAHHOCTH I'PAXKIAHCKOH MO3UIHH 00y4alomerocs KaK akTHBHOTO M OTBETCTBEHHOIO WieHa
poccuiickoro obmecTsa;

OCO3HAHME CBOMX KOHCTUTYIIHOHHBIX NIPaB B 00sA3aHHOCTEH, yBaXKEHHE 3aKOHA M IIPaBOIOpPsIKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MEATENHHOCTH NPH CO3NaHUM Y4EOHBIX IPOEKTOB, PEIECHUH
yueOHBIX U [03HABATEILHBIX 33144, BBIIOTHEHUH OHOIOrHYECKUX 3KCIIEPHMEHTOB;

CIIocoOHOCTE ONpeneNATh COOCTBEHHYIO ITO3UIHIO IO OTHOLICHHUIO K SABJICHHSM COBPEMEHHOM JKH3HH
1 OOBSACHATE €€;

yMEHHE YYUTHIBATh B CBOUX AEHCTBHAX HEOOXOMMOCTh KOHCTPYKTHBHOTO B3aUMOIEHCTBHS JIFOIEH C
pasHBIMHU YOEIKACHUAMH, KyJIbTYPHEIMH LEHHOCTAMH M COLMAJIHBIM I10JI0KEHHEM;

TOTOBHOCTb K COTPYZIHUYECTBY B IIPOIIECCE COBMECTHOI'O BBINOIHEHUS Y4eOHBIX, II03HABATEIbHBIX H
HCCIIeI0BATEIbCKHUX 3a/1a, YBAXKUTEIBHOIO OTHOIEHHUs K MHEHHIO OIIIOHEHTOB IPH 00CYKIEHUH CIIOPHBIX
BOIIPOCOB OHOJIOrMYECKOro COLEpyKaHus,

FOTOBHOCTh K TYMAHHTapHOH H BOJIOHTEPCKOM JIEATETHLHOCTH;

2) naTPHOTHYECKOI 0 BOCIIUTAHHS:

c(OPMUPOBAHHOCTh POCCHHCKOH Ipa’kIaHCKOM MEHTHYHOCTH, [IATPHOTHU3MA, YBAKEHHSA K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepes Poauno#, ropgocty 3a cBoi Kpai, cBoio PoauHy, CBOH SA3BIK H
KYJIbTYpY, IPOILIOe ¥ HACTOSAIee MHOTOHAIIHOHATBHOTO Hapoaa Poccum;

[IEHHOCTHOE OTHOIIEHHE K MPUPOIHOMY HACIEIHIO U MAMSTHUKAM OPUPOIEL, JocTikeHusM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSAX, TPYAE;

CIocOOHOCTh OLEHHBATh BKJIAN POCCHHCKHX YYEHBIX B CTAaHOBICHHE H pa3BHUTHE OHONOTHH,
NOHUMAaHMs 3HAYEHUS OMOJOrMM B MO3HAHMM 3aKOHOB IPHPOJELI, B JXU3HH 4YEJIOBEKA W COBPEMEHHOI'O
obmmecTBa;

uaetinas yoexEHHOCTh, TOTOBHOCTE K CIy)XeHMIO M 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cynsby;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

0CO3HaHUE IYXOBHBIX IIEHHOCTEH POCCHIICKOT0 Hapoa;



¢(OpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKOr0 IMOBEICHH,

CIIOCOOHOCTh OIEHHBaThb CHUTYallHI0 W [PHHHMATh OCO3HAHHBIC pEIICHHHA, OPHEHTHPYSCh Ha
MOPAIBbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH;

0CO3HaHWeE JIAYHOIO BKJIaJa B IOCTPOCHHE YCTOMUUBOrO Oy AyImero;

OTBETCTBEHHOE OTHOINEHHE K CBOMM DOIHUTEISAM, CO3/IaHHIO CEMBH Ha OCHOBE OCO3HAHHOIO IPUHATHIL
LeHHOoCTel ceMeHHOH JKU3HU B COOTBETCTBUH C TPAJUIIAAMH Hapo/oB Poccuu;

4) 3cTeTHYeCKOro BOCTHTAHMUA:

3CTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAasd ICTETHKY OBITa, HAYYHOTO M TEXHHYECKOIO0 TBOPYECTBA,
CIIOPTa, Tpy/ia, OOIECTBEHHBIX OTHOIIEHHH;

[TOHUMAaHHE SMOLIMOHATEHOTO BO3JIEHCTBHS KHBOH MPUPOILI H €€ IEHHOCTH;

FOTOBHOCTH K CaMOBBID@XCHHIO B pPa3HBIX BHJAX HCKYCCTBa, CTpPEMJICHHE IIPOSBIATH KadecTBa
TBOPYECKOM THYHOCTH;

5) ¢duzuueckoro BocHMTAHHA, (GOPMHPOBAHUS KYJILTYPHI 3J0POBbS W 3MOIHOHAJILHOIO
O1aronmo/ryyms:

OHAMAaHHE W peann3anus 310poBoro 1 Ge3omnacHoro odpasa XU3HH (340POBOE MUTAHUE, COOITIOICHUE
T'MTHEHWYeCKUX PaBUIl H HOpM, cOallaHCHPOBAaHHBIN PEXHM 3aHSTHH M OT[bIXA, peryisipHas (u3ugeckas
aKTHBHOCTB), OEpe)XKHOT0, OTBETCTBEHHOT'0 ¥ KOMIIETEHTHOIO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 310POBBIO;

NMOHUMaHWe I[EeHHOCTH MPAaBUII WUHIUBUIAYATHHOTO W KOJJIEKTHBHOTO 0€3011aCHOr0 ITOBEJIEHUS B
CHUTYaLMIX, YTPOKAIOMMX 3NOPOBLIO U KH3HU MIOJIEH;

OCO3HAHHWE MOCICACTBAN W HENPHATHS BPEIHBIX NPUBBMEK (YIOTpeOJICHHs alIKOrois, HapKOTHKOB,
KYpEHHs);

6) TPYAOBOTO BOCIHTAHHSA:

TOTOBHOCTE K TPY/y, 0CO3HaHHE IIECHHOCTU MAacTEepPCTBa, TPy A0obue;

TOTOBHOCTH K AKTHBHON JIEATEIBHOCTH TEXHOJOTMYECKOM M COLHMAILHOHM HAIpaBICHHOCTH,
Croco0HOCTE HHUIIUUPOBATE, [NIAHUPOBAThL U CAMOCTOSTEILHO BEIIONHATE TAKYIO 1EeSTEIbHOCTD;

HHTEpeC K pasIi4HbIM cepaM IpodecCHOHANBHON NeATEIbHOCTH, YMEHHE COBEPINATh OCO3HAHHEIN
BEIOOp OymyInel mpodeccuu 1 peatn30BbIBaTh COOCTBEHHBIE XKU3HEHHEIE ILUIAHEL;

IOTOBHOCTB M cIocoOHOCTE K 00pa3oBaHuIo H caM000pa30BaHUIO Ha MPOTHKEHUH BCEH JKHU3HH;

7) 3K0J10IHYeCcKOro BOCIIHTAHNSA:

9KOJIOTHYECKH Iiejiecoo0pa3Hoe OTHOIIEHHE K MIPHPOAE KaK HCTOYHHKY JKH3HHM Ha 3eMile, OCHOBe €&
CyIIECTBOBaHMUSI;

MTOBBIIIIEHHE YPOBHS 3KOJIOTHYECKOH KyJbTYphbl: HpHOOpEeTeHHE ONBITA IUIAHUPOBAHHSA IOCTYNKOB H
OLIEHKH HX BO3MOJKHBIX TOCJIEACTBHH JUIs OKPY KaIOLIEH CPe/bl;

0CO3HaHWe III06AIBHOT0 XapakTepa SKOJOMHIECKHX ITpodIeM U ITyTel HX peIIeHHS;

CIIOCOOHOCTH HCIIOb30BaTh HMPUOOpEeTaeMble IpPH H3ydeHHH OWONOTMH 3HAHHA H YMEHHs IIpH
pemieHnH mpobiieM, CBA3aHHBIX C PAllHOHAIBHEIM IIPHPOAONOIE30BaHHEM (COOMIONIEHUE TPABHIII TOBEAEHUSL
B TIPHPOJE, HAIPAaBICHHBIX HAa COXPAaHEHHE DPAaBHOBECHA B 5KOCHCTEMAax, OXpaHy BHIOB, JKOCHCTEM,
6uochepsl);

aKTHBHOEC HEMPHUATHE JCHCTBHH, NPUHOCAINMX Bpell OKPYXKAOIIEH IPHPOJHOH Ccpele, yMEHHE
[OPOTHO3UPOBATh HEONAroNpHATHBIE 3KOJIOTMYECKHE IOCHIEACTBHA INPEANPHHAMAEMBIX ACHCTBHH H
TIpeA0TBpaIIaTh UX;

HAJIMYHE PasBUTOTO SKOJOTHYECKOrO0 MBIIUICHHS, SKOJIOTHYECKOH KyNBTYpPEI, ONELITA HEATEILHOCTH
9KOJIOTHYECKOH HAIPABICHHOCTH, YMEHHs PYKOBOJCTBOBAThCA MMH B II03HABATEIbHON, KOMMYHHKAaTHBHOM
U COLMANFHOM IIPaKTHKe, TOTOBHOCTH K YYaCTHIO B [PAaKTHYECKOH MEATENLHOCTH 3KOJIOTHYECKOH
HaIlpaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMSA:

chopMHPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U
0OIIECTBEHHOM IPAKTHKH, OCHOBAHHOIO Ha JHAJIOre KYJIBTYD, CIIOCOOCTBYIOIIENO OCO3HAHMIO CBOErO MECTa
B MIOJTHKYJIETYPHOM MHUPE;

COBEPLICHCTBOBAHHE A3BLIKOBOH H YHTATENLCKON KyJBTYPHI KaK CPEACTBA B3aUMOZICHCTBHS MEXIY
JEOJIBMH U IO3HAHHA MUDA;

[IOHUMaHKe crielu(uKH OHONIOTHH KaK HayKH, OCO3HAHMA €€ polH B (JOPMHPOBAHMHA PAIHOHAIBLHOTO
HAYYHOTO MBIMUICHHS, CO3MaHHM IEJIOCTHOTO IIPEACTaBIEHHS 00 OKpYXKAlIIEM MHpe KaKk O €JIHHCTBE



[IPHPOMBI, HeJOBEKAa M OOIIeCTBA, B IO3HAHHA IPHPOJHBEIX 3aKOHOMEPHOCTEH W PCIICHHH MNpoOieM
COXpaHEeHHs! IPUPOJTHOTO PAaBHOBECHS;

yOeXMEHHOCT B 3HAYMMOCTH OMONOTHH I COBPEMEHHOH UMBHIM3aLMHU: OOecredeHHs HOBOTO
YPOBHS Pa3BHTHS MEJMLWHbI, CO3AAHHE MEPCICKTHBHBIX OHOTEXHOIOTHH, CIIOCOOHBIX pemarh PeCypCHbIe
poGIeMBl Pa3BUTHSA 4ENOBEYECTBA, MOMCKA MyTeil BBIXOJIA M3 IIOGANBHBIX 3KOIOTMYECKUX MPodIeM H
obecreuenus mepexosia K yCTONUHBOMY Pa3sBHTHIO, PAllHOHATFHOMY HCIOIB30BaHHIO IPHPOJHBIX PECYPCOB
1 GOPMAPOBAHHIO HOBBIX CTAHAAPTOB JKH3HH;

3aMHTEPECOBAHHOCTD B MOJyYeHHH GMOJIOTHYECKHX 3HAHWH B ENIX TOBBINEHHS 0OuIeH KyIbTyphl,
©CTECTBEHHO-HAYYHOM IPAMOTHOCTH, KaK COCTABHOM 4acTH ()yHKIMOHAIBHOH rPAMOTHOCTH 00y4aroIMXCs,
dopMmupyemoii Iipu H3ydeHHU 6uonoruy;

IOHMMAaHHE CYITHOCTH METOJOB MO3HAHMS, MCIONB3YeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIONB30BaTh IIOJMyYaeMBIe 3HAHMSA JUIT aHauM3a M OOBACHEHMS SBJICHHHM OKPYXAroIIero Mupa u
IIPOHCXOMAIIMX B HEM H3MEHEHHUH, yMeHue jeaTh 000CHOBAHHBIE 3aKITIOUEHHs HAa OCHOBE HAYYHBIX (aKToB
¥ HMEIOMMXCS JaHHBIX C IEJIBI0 MOJIYYeHHs JOCTOBEPHEBIX BBIBOJIOB;

CIIOCOGHOCTh CaMOCTOSTENIBHO HMCIONB30BaTh OHOIOTHYCCKHE 3HAHWS JUIS pelueHus mnpobiem B
peaNbHBIX XKU3HEHHBIX CHTYaIlHIX;

OCO3HAHWE IIEHHOCTH HAy4HONl JeSTEIBHOCTH, TOTOBHOCTH OCYWIECTBIATH MPOEKTHYIO H
MCCIIEN0BATENBCKYIO IEATETbHOCTD HHIMBHAYAIBHO H B IPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K HENpephIBHOMY 00pa3zoBaHMIO M CaM000pa30BaHMIO, K aKTHBHOMY
IIOJTy4EHHIO HOBBIX 3HAHUH 110 GHONOTHH B COOTBETCTBHH C KM3HEHHBIMH NIOTPEOHOCTIMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOSHHUS ydeOHOro mpeaMera « bHonorusay BKIIOYAOT: 3HAYUMBbIE JUIA
(bopMHpOBaHHS MHUPOBO33PEHHS OOYYAIOIEXCS MEKIMCHUILTHHAPHBIE (MEXIPEIMETHBIE) ObleHayTHbIE
MOHATHS, OTPAKAIOUIME [EIOCTHOCT HAYYHOM KapTHHBI MHpa M CHenu(HKy METONOB MO3HAHMS,
HCIIONB3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, ABJICHHE, IIPOIECC, CHCTEMA, HayUHbIH (akT,
NPUHIMIL, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICN0BAHNWE, HAOMOAEHHE, H3MEPEHHE,
SKCIIEPUMEHT W [pyrHe); YHHUBepcalbHble ydeOHble NeicTBHs (MO3HaBaTelbHbIE, KOMMYHHKATHBHBIC,
peryiaTHBHEIE), obecneynparompe (GOpMHpOBaHHE (QYHKIMOHATHHOH TIPAMOTHOCTH W COLHANBHON
KOMIIETEHITHHA 00yYaronmxcs; crocoOHOCTD obydJaromuxcs HCII0JIB30BaTh OCBOEHHBIE
MEXIUCIMILIMHAPHBIE, MHPOBO33PEHYECKHEe 3HAaHWS W  YHHMBEpPCAlbHBIE Y4YeOHBIE JEHCTBHS B
TI03HABATEIHHON M COLHAIBHON IPAKTHKE.

B pesysnprare u3ydeHus OHMONOrMH Ha YpOBHE cpeaHero obmero obpasoBaHus y 0Oydaromierocs
OyayT cOpMHpPOBAaHBI IIO3HABATEIBHBEIE YHHBEpCAIbHBIE YueOHbIE JEHCTBHMs, KOMMYHHKATHBHBIC
YHUBEpCAIbHEIE y4yeOHBIE NEHCTBUS, pETyISTHBHBIE YHHMBEpCAlbHBIE y4deOHBIE IEHCTBHS, COBMECTHAs
HAEATEIbHOCTD.

MeTanpeaMeTHbIE DPE3YIBTAThI OCBOGHHUS MPOrpaMMbl cpegHero obmero oOpa3oBaHMs IOUKHBI
OTpakaTh:

OpaageHne yHUBePCAJbHBIMHE YIe0OHBIMH 03HABATE/ILHBIMH 1eHCTBHAMH:

1) 6a3oBbie JIorHYecKue AeHCTBHA:

CaMOCTOATENBHO (OPMYIUPOBATE M aKTYAIH3HPOBATh IPobIeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

HCIIONB30BaTh IMPH OCBOGHWH 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUIEHHWS (aHanW3a, CHHTE3a,
CpaBHEHHS, KiaccH(ukamuu, 0000IIeHNA), PACKPHIBATE CMBICI OHONOTHYECKHX IIOHATHH (BBIACNATE HX
XapaKTepHbIE IPU3HAKH, YCTAHABIMBATE CBSI3U C APYTAMH IIOHITUIMH);

OIIpEeNieNITh e AeATeNbHOCTH, 3ajaBas NapamMeTphl M KPUTEPUHM MX JOCTHXKEHHS, COOTHOCHTDH
Pe3yIAbTATEL AEATEABHOCTH C IIOCTABJICHHBIMH LIEJIIMH;

HCIIOJIB30BaTh OHONIOrHYECKHE TOHATHS s 00bACHeHU ()aKTOB U ABJICHHUH JKHBOM IPHPOIBL;

CTPOHMTH JIOTHUECKHE pacCyXXAeHHs (HHIYKTHBHBEIE, IeIyKTHBHEIE, II0 AaHAJIOTMHU), BBIIRIATH
3aKOHOMEPHOCTH U MTPOTHBOPEYHS B PACCMATPHBAEMEIX SBICHUSX, (POPMYTHPOBATE BBIBOJIB! H 3aKIIOYECHHS;

IPUMEHATH CXEMHO-MO/IENIbHEIE CPECTBA [UIA NIPEACTABICHHS CYIECTBCHHBIX CBA3EH U OTHOILICHHH B
A3y4aeMBIX OHONOrmYecKuX 00BeKTaX, a TakiKe IIPOTHBOPEYHH Pa3HOrO Pojia, BHIABICHHBIX B Pa3MYHBIX
nHGOPMAIMOHHBIX UCTOUHUKAX

paspabareiBaTe IUIaH pelleHHs Npo0IeMBl ¢ YY&TOM aHalu3a HMMEIOUIMXCH MAaTepHAIbHBIX H
HEMATEPHATBHBIX PECYPCOB;



BHOCHTH KOPPEKTHBBEI B HEATCIBHOCTH, OICHHBATh COOTBETCTBHE PE3y/IbTATOB IIE/AM, OLICHHBATH
PHCKH MOCJIEICTBHN JAEATENBHOCTH;

KOOPJMHUPOBATH U BBINOJHATE Pab0oTy B YCIOBHAX PEaIbHOrO, BUPTYAIBHOTO M KOMOMHUPOBAHHOIO
B3aUMOJICHCTBHS;

pa3sBUBATh KPEATUBHOE MBIIUICHHE IIPY PEIICHUH JKH3HEHHBIX IIpobieM.

2) 6a30BbIe HeCAEN0BATEILCKHE IeHCTBHA:

BJIAJIETh HABBIKAMH Y4eOHO-HCCIEOBATENBCKON U IPOEKTHON AESATEIHOCTH, HAaBBIKAMH Pa3peIIeHU
npo6iieM, CIIOCOOHOCTBIO ¥ FOTOBHOCTBIO K CAMOCTOATENBHOMY IIOMCKY METOJ0B PELICHHA IIPAKTHYECKHX
3aa4, MPUMEHEHUIO pa3InIHbIX METO0B [O3HAHHS;

HCIIOJIE30BATE Pa3/IMYHbIC BUAIBI AEATEIBHOCTH IO TONYYEHUIO HOBOTO 3HAHMS, €0 MHTEPIPETALlHH,
NpeoOpa3’oOBaHHUI0 ¥ TPUMEHEHHIO B y4eOHBIX CHTyalMAX, B TOM 4YHCJIE IpPH CO3MaHHMM Y4eOHBIX |
COLMATEHBIX TPOEKTOB;

dbopMHUpPOBATE HAYYHBIA TUI MBIIIEHHS, BIAJIE€Th HAYYHOM TEPMUHOIOTHEH, KIIFOYEBBIMHU ITOHATHSIMH
M METO/IaMH;

CTaBUTE M (OPMYIHpPOBaTh COOCTBEHHBIE 3a/1a4y B 00pa30BaTEIbHON JIEATENBHOCTH M JKM3HEHHBIX
CUTYaIUsIX;

BHISBISATh NPAYHHHO-CIICACTBEHHBIE CBA3H M AKTYAIM3UPOBATh 3alady, BBIIABAIATh THIIOTE3y €€
pelleHns], HaXOQWTh APryMEHTHl Ul JIOKA3aTelbCTBA CBOMX YTBEPXKICHHM, 3a1aBaTh IapaMeTphl U
KPUTEPHHU PEIIeHHS;

aHAIM3MPOBATh IIOJIYYCHHBIC B XOJI€ PCINCHHS 3aiadd pe3yNbTarbl, KPHTHYECKH OLECHHBATL HX
JIOCTOBEPHOCTB, IIPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSAX;

JIaBaTh OLEHKY HOBBIM CHTYAIlHsIM, OLIEHUBATh NPHOOPETEHHBIN OIBIT,

OCYIIECTBJIATH IIEICHANPaBICHHBIH TOMCK IIepeHOoca CPEeICcTB W CHOCO0OB  JeHCTBHS B
npodeccHOHAIBHYIO CPE/y;

YMETH [IEPEHOCHTH 3HAHUSA B II03HABATENBHYIO H IPaKTHYECKYIO 00/1aCTH KHU3HEACATEIIEHOCTH;

YMETH MHTETPUPOBATE 3HAHUS W3 Pa3sHBIX IPeIMETHBIX 00IacTei;

BBIIBUIaTh HOBBIE WJEH, IPEJJIararb OpHIMHAIBHEIC MOJXOABl H PELICHUS, CTaBHTh IPOOIEMBI H
3a71auM, JOMYCKAIOIMIHE albTePHATHBHEIE PEIICHHS.

3) paGoTa ¢ HHpOpMaNHEi:

OPHEHTHPOBATECA B PasjIMYHBIX HCTOYHHMKaX uH(bopManmm (Tekcre ydeOHOro mocobus, HaydHO-
TONYIAPHOH JMTepaType, GHONOTMYECKHX CIOBAPSAX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zaX NaHHBIX, B
WaTepHeTE), aHATH3UPOBaTh HMH()OPMAIIHIO DPA3IMYHBIX BHJOB H (OPM NpEICTaBICHMA, KPUTHYECKH
OLIEHHBATH €€ JOCTOBEPHOCTH H HEIPOTUBOPEUHBOCTE,

bopMyIHpOBaTh 3apOCkl W IPAMEHATH Pa3IMYHbIE METOAB! IIPH MOMCKE M 0TOOpe OMOIOrHYecKon
uH(popManuK, HeoOXOIMMOIH /715 BEIIOIHEHNSA y4eOHBIX 3a/1ad;

npuobperats  ONBIT  HCNONB30OBaHHA  HH)OPMAIMOHHO-KOMMYHMKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJILTYPY aKTHBHOTO HCIIOJIb30BAHUSA PA3IMIHEIX IOHCKOBBIX CHCTEM;

CaMOCTOSTENBHO BBHIOMpAaTh ONTHMAIBHYIO (GOpPMY IpeAcTaBieHHs OHOIOrHYecKoH WH(pOpMaIuH
(cxeMsl, rpadBKH, IHArPaMMEL, TaOIHIIbL, PUCYHKH U JIPYTOE);

HCTIONB30BaTh HaydHBIA A3bIK B KA49eCTBE CpejcTBa mpu paboTe ¢ OHOMOrHYecKoH HHpOpMAIHei:
NPUMEHATh XMMUYECKHe, QU3MYecKre U MareMaTHYecKWe 3HAKH M CHMBOIBIL, (opmynsl, aGOpesuarypy,
HOMEHKJIATYPY, UCIIOIE30BaTh U Npeo0pa3oBEIBaTE 3HAKOBO-CHMBOIHUECKHE CPEICTBA HATTISHOCTH,;

BTajleTh HABBIKAMH pPACIIO3HABAHMS W 3alUTHl WHpopMamuy, HHGOpMALHOHHON O6e30MacHOCTH
JTHYHOCTH.

OgJiajleHHe YHHBEPCAILHBIMHA KOMMYHHKATHBHBIMH JeHCTBHAMHE:

1) o0menmue:

OCYINECTBIATE KOMMYHHMKAIMH BO BCeX cdepax KHU3HM, aKTHBHO Y4YacTBOBATH B [UAJIOTe HIH
JUCKYCCHH II0 cymecTBY oOcyxmaeModl TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BBICKAa3bIBaTh CYKICHH
OTHOCHTENILHO BEHIOJHEHHS IIpe/yUlaraeMoi 3ajaud, YYUTHIBATE MHTEPECH M COIJIACOBAHHOCTBH IMO3UIIHH
JpPYTHX YYaCTHHKOB JHANIOTa HIIH JUCKYCCHH);

pacro3HaBaTh HeBepOanbHbIE CpelcTBA OOMIEHWA, IOHHMATh 3HAYCHHE COLHMAIBHBIX 3HAKOB,
IIPEIOCHUIOK BO3HUKHOBEHHS KOHGIMKTHBIX CHTYaI[Hi, yMeTh CMAIdaTh KOH(IMKTHI B BECTH IEPETOBOPEL

BJIAJIETH PA3IMIHBIME crIocoOamMu OOIIEeHNs B B3aHMOIEeHCTBHS, TOHUMATE HAMEPEHMS IPYTHX JIFOJICH,
MPOSIBIATE YBaXKUTENHHOE OTHOINEHHE K cobecelHWKY W B KOppeKTHO#H (opme (opMymmpoBaTh CBOH
BO3PaXKECHUS;



pa3sBEPHYTO | JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIIO/IB30BAHMEM A3BIKOBBIX CPEJICTB.

2) coBMecTHASA [AeATe/IbHOCTD:

[IOHMMATh M HCIIONB30BaTh MPEHMYINECTBAa KOMAHIHOH H WHIMBHIyalbHOH pabOThI NIPH pPelIeHUH
Guonoruyeckoif mpoGneMbl, 0GOCHOBBIBATE  HEOOXOZMMOCTh ~ NPHMEHEHHs IPYNNOBBIX  (opm
B3aMMOIEHCTBYS MPH peleHnH y4eOHOM 3anaun;

BHIOMpPATh TEMATHKY M METO/BI COBMECTHBIX JEHCTBUM ¢ y4€TOM OOIIMX HHTEPECOB ¥ BO3MOXHOCTEH
Ka)kJI0r0 WieHa KOJUICKTHBA,

IPHHAMATH L€ COBMECTHOM I€ATeNbHOCTH, OPraHH30BBIBATh H KOOPAMHHPOBATH ACHCTBHSA mO €€
JIOCTHIKEHHIO: COCTABJIATE ILIAH AEHCTBHMIA, pACIpeieaTh PO C YYETOM MHEHHH YYaCTHHKOB, 00CY/KIaTh
Ppe3yJbTATEL COBMECTHON PaboTHI;

OIICHABATh KA4ECTBO CBOET0 BKJIala M KAaXIOr0 yJacTHMKa KOMAHABl B OOMIMH pe3yibTar II0
pa3zpaboTaHHBIM KPHTEPHIM,

TpeUIaraTh HOBBIE TIPOEKTHI, ONEHHBATE HJIEH C [O3HMIMM HOBH3HEI, OPHIMHAIBHOCTH, IPAKTHYECKOH
3HAYMMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATErMYECKOE IOBEJICHHE B padIMYHBIX CHTYalHAX, NPOABIATH
TBOPYECTBO U BOOOpaXkeHHE, ObITE HHHIIHATHBHEIM.

OBaajenne YHUBePCAJIbHBIMH PeryIATHBHBIMH JeHCTBHAMM:

1) camoopraHu3anus:

HCIIOIB30BATE OMOJIOTHYECKHE 3HAHMS JUIS BBISBIECHHS NPOONEM M HX DEIICHHSA B JKM3HEHHBIX H
yaeOHBIX CHTYAIUAX;

BBHIOHpATh Ha OCHOBE OMONIOTHYECKUX 3HAHMIT IIENEBBIE U CMBICJIOBEIE YCTAHOBKH B CBOMX ACHCTBHAX
M TIOCTYIIKaX 10 OTHOIIEHHIO K HUBOH IIPUPOJIE, CBOEMY 3[I0POBBIO H 3/I0POBBIO OKPYIKAIOLIHX;

CAMOCTOATENBHO OCYIIECTBIIATh MMO3HABATENBHYIO JEATEIbHOCTh, BBIABIATE IIPOONIEMEI, CTaBUTh H
thopmynupoBaTh coOCTBEHHBIE 3a/ja4i B 00pa30BaTEIbHON ACATEABHOCTH H KH3HCHHBIX CHTYALIUsIX;

CAMOCTOATENIFHO COCTABNATh IUTAH peImeHust MpobineMel ¢ y4€TOM HMMEIOMIMXCS PecypceoB,
coOCTBEHHBIX BO3MOJKHOCTEH M IPEIIIOYTEHHH,

JAaBaTh OLIEHKY HOBBIM CHTYaI[HAM,

PaCIIHPATH paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX NPEATIOYTEHHM;

JenaTh OCO3HAHHEIH BRIOOp, apryMEHTHPOBATh ero, 6paTh OTBETCTBEHHOCTh 38 PEIIECHHE;

OLIeHUBATH NPUOOPETEHHEIH OIIBIT,

crocoGeTBOBaTE (DOPMUPOBAHHIO H NPOSBICHHIO IIHPOKOH 3PYAMIIMH B PasHBIX 001acTAX 3HaHHH,
MOCTOSTHHO MOBBIIATE CBOM 06pa3oBaTeIbHBINA U KYJIbTYPHBIH YPOBEHB.

2) caMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHTYallHsAM, BHOCHTb KOPPEKTHRBBI B ACATCIBHOCTh, OLICHHUBATEL COOTBETCTBHE
Pe3yJIbTaTOB LEIIM;

BIaJeTh HAaBBIKAMM I03HABAaTEJLHOH pedrexcud Kak OCO3HaHHS COBEPHIAEMBIX NEMCTBUM H
MBICJIMTENBHBIX IIPOLECCOB, HX PE3yIBTATOB M OCHOBAHHH, HCIIONB30BaTh MPUEMBI pedIEKCHH /IS OLEHKH
CHUTyaIiH, BBIOOPa BEPHOI0 PELIEHHS;

YMETb OLIeHUBATh PACKUA B CBOEBPEMEHHO IIPUHUMATE PELIEHHS 110 UX CHUKEHHIO,

IIPHHUMATh MOTHBBI M apTYMEHTHI APYTHX NP aHAITU3€ Pe3yNbTaToB JeATeIbHOCTH;

3) npunaTHe ceds U APyTrHX:

IpUHUMATE cebsl, TOHUMAsk CBOM HEIOCTATKU U JIOCTOMHCTBA,

IPHHAMATh MOTHBEI A apI'yMEHTBHI APYTHX IIPH aHAIIU3€ Pe3yJIbTaToOB JeATEeNbHOCTH;

MPH3HABATh CBOE IPABO U IPaBO APYTHUX Ha OIIMOKHM,

pa3BHBATE CIOCOOHOCTH IOHUMATh MHUP C MO3UIMH APYIOro 4eIoBeKa.

INPEIMETHBIE PE3YJIbTATBI

[IpeaMeTHbIe pe3ybTaThl OCBOSHUS cojepskanus ydeOHoro npeamera «buosnorus» Ha yrimyOnéHHOM
YPOBHE OpHEHTHpOBaHBI Ha oOecreueHne npoduiasHOro obyuenus oOyuaroumxcs Ouonoruu. Onu
BKJIIOYAIOT: crenuduueckue uid OHOJIOrHE Hay4yHble 3HAHHS, YMEHHUS U CIOocoObl AeHCTBHYU 110 OCBOCHHIO,
HHTEpIIpeTalliy U NpeoOpa3oBaHUIO 3HAHMH, BHABI ACATENPHOCTH IO MOMYYEHHIO HOBBIX 3HAHMHM H HX
OPAMEHEHHIO B pa3slMYHBIX Yy4eOHBIX, a TakKe B pealbHBIX JXM3HEHHBIX CHTyanusax. [IpenmerHsle
pe3yJbTaThl IPECTABIEHE! IO TO/1aM U3yUeHHS.

[IpenmerHsre pesynbraThl ocBoeHust ydebHoro mnpeamera «buonorusi» B I0 wxaacce nOmKHBL
OTpaXkaThb:



chOopMHPOBAaHHOCTE 3HAHHM O MecTe M pojM OHOJOrMM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBaHHH €CTECTBCHHO-HAYYHON KapTHHBI MUPA, B MIO3HAHUM 3aKOHOB ITPUPOIBI U PEIIEHUH TpodaeM
palMOHANBEHOIO IPHPOJIONOIL30BaHUS, O BKJIaNe pOCCHMCKUX H 3apyOexHBIX Yy4Y€HBIX B pa3BHTHE
Guonoruu;

BlajcHAE CHCTeMOi OMOJNOTHYEeCKMX 3HAaHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJIArarolIyue
OGuonoraueckue TEPMUHBI U TIOHATHS (JKU3HB, KIEeTKa, OpraHu3M, MeTaboIm3M, roMeocTas, CaMOoperyJIaius,
CaMOBOCIIPOH3BEeIeHHEe, HACIeACTBEHHOCTb, H3MEHYHBOCTh, POCT H pPa3BHTHE), OHOIOrHYECKHE TEOPHUH
(xnerounas teopus T. IlIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHas TEOpHs HACIeICTBEHHOCTH T.
Moprana), yuenus (H. M. BaBunoBa — 0 neHTpax MHOrooOpa3us ¥ IPOUCXOXKICHUS KYIbTYPHBIX PACTEHUH),
3aKOHB!I (eAMHOOOpa3ns NMOTOMKOB IEPBOTO IOKONEHHWS, PACIICIIICHHS, YHCTOTHI raMeT, He3aBUCHMOIO
HacnenoBaHua ['. Menens, roMOJIOTHYECKAX PAAOB B HacleAcTBeHHOHM m3MeHunBocTH H. M. BaBmiosa),
MPHHITKAIE] (KOMILJIEMEHTAPHOCTH);

BaZiecHHe OCHOBHBIMH METOJAaMH HAy4YHOTO [TO3HAHMSA, MHCIONB3YEMBIX B OHOJOrHYECKHX
HCCIIeIOBaHMUX JKUBBIX 00BEKTOB (ONMMMCaHUE, H3MEPEHHE, HAOMOIEHUE, IKCIIEPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHBIC INPH3HAKH: BHPYCOB, KIE€TOK IPOKAPHOT M  3yKapHOT,
OJTHOKJIETOYHBIX H MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uHcie 6akTepuii, rpuboOB, pacTeHUi, JKUBOTHBIX U
4eJoBeKa, CTPOCHHHA OpPraHOB M CHCTEM OpPraHOB pACTEHHM, JKHBOTHBIX, YeJIOBEKa, IIPOLIECCOB
JKA3HE/ICATCIIBHOCTH, IPOTCKAIOMMX B OPraHU3MaX PacTCHWH, JKMBOTHBIX M YEJIOBEKa, OMOJIOIMYECKHX
mporeccoB: obmeHa BemecTB (MeTaGoiM3M), IpeBpalleHds 3JHEPrud, OpoxeHus, aBTOTpodHOrO M
reTepoTpodHOro THIIOB ITHTAHMA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeEHo3a, IaMeTOreHesa,
3MOpHOTeHe3a, MOCTIMOPHOHAIEHOTO Pa3sBUTHA, Pa3MHOMKEHHUS, WHIMBHIYAIHHOTO PAa3sBUTHSA OpraHu3Ma
(oHTOTEHe3a), B3aUMO/ICHCTBHA I'€HOB, I'eTEPO3Hca, HCKYCCTBEHHOT0 0TO0Pa;

YMEHHE YCTaHaBIMBATH B3aUMOCBSI3H MEKIY OPraHOMJAMH KJIETKH M WX (DYHKIHSIMH, CTPOCHHEM
KJIETOK Pa3HBIX TKaHEH ¥ MX QYHKIHAME, MEX/y OpraHaMX M CHCTEMAaMH OPraHOB y PACTEHHMH, JKHBOTHBIX H
qelloBeKa M WX (QYHKIMAMH, MEXIy CHCTEMaMH OPraHoB W WX (QYHKIHMSAMH, MEXAy dSTanamMu obOMeHa
BEIIEeCTB, JTaraMH KJIETOYHOTO IHMKJIA W JKU3HEHHBIX IIMKJIOB OPraHW3MOB, 3TalamMd 3MOPHOHAIIBHOIO
Pa3BHTHA, TCHOTHIIOM B ()€HOTHIIOM, (GEHOTHIIOM H GaKTOpaMH CpeIsl OOHTaHHS,;

YMEHHE BBISBJISTH OTIHYUTEIBHBIE IIPU3HAKA JKUBBIX CHCTEM, B TOM YHCIIE PACTeHHM, JKUBOTHBIX H
YenoBeKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIIHE apryMEHThI, OHOIOTHIECKYIO TEPMHHOIOTHIO U CHMBOJIHKY
JULA IOKa3aTeIbCeTBa POACTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKHX IPYIIIL;

YMEHHE pemarh OHOJIOTHYECKHE 3aJ[aud, BBIABISTH I[IPHYUHHO-CIEICTBEHHBIE CBS3H MEXIY
UCCITelyeMbIMH OMOJIOrHYECKHMH IIpolleccaMH M SBJICHHSMH, JejaTh BBIBOJBI M IIPOrHO3BI HA OCHOBAHHH
MOJTy4YeHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIOJHATH JabopaTOpHbIE W MpakThyeckue paboThl, coOmronars npaswiia mpu padore ¢
y4eOHBIM U 1a6opaTOpHBEIM 000pYI0BaHHEM;

YMEHHE BBIIBHIaTh THIIOTE3El, IIPOBEPATH MX SKCIEPHMEHTAILHBIMA CPEACTBAMH, QOpPMYyIHpYs HEib
HCCIIEI0BaHMs, AaHAITM3UPOBATH MOMYYEHHBIE PE3YIbTATHI U AENaTh BEIBOIBI,

yMEHHE y4acTBOBaTh B y4eOHO-HCCIENOBaTENbCKOH paboTe mo OMOJIOTHH, 3KOJIOTHA W ME/IMIHHE,
MPOBOAMMOM Ha 0a3e MIKOJMbHBIX HAYYHBIX OOIIECTB, W MyOIMYHO MPEACTABIATH MOITYUYEHHBIC PE3y/IbTAThI
Ha YYCHHYECKHX KOH(epeHIusIX;

YMEHHE OIEHHBATh 3THYECKME acCIeKThl COBPEMEHHBIX HCCIIEOBaHME B oOnactu OHONOTHH H
MEIMLHHBEl (KIOHHpOBaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HalpaBlieHHOE H3MEHEHHE TIeHOMa H
CO3/laHU€ TPAHCTeHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATE OCO3HAHHBIA BbIOOp Oymymel mpodeccHoHanbHOM| IeATEeNsHOCTH B 00NIacTH
Ouosoruu, MeIULIUHE], OHOTEXHOJNOTHH, BeTePUHAPHH, CEILCKOTO XO03MHCTBA, MUIIEBOM TPOMBIILICHHOCTH,
yriayOnaTe TIO3HABATE/BHBIN HHTEPEC, HANPaBICHHBIA Ha OCO3HAHHBIM BBEIOOP COOTBETCTBYHOLICH
npodeccun U npononKeHHe GMoIorHYeckoro 00pa3oBaHUsa B OPraHU3alUsgX CPEeAHEro npodeccHoHaIbHOro
¥ BBICIIEr0 00pa3oBaHus.

[IpemveTHBle pe3ynbTaThl OCBOeHHMst ydeOHOro mpemmera «buomormss»y B 11 Kiacce OIKHBI
OTpaXKaTh:

chOpPMHPOBAaHHOCTE 3HaHHH O MecTe ¥ pPONMH OHOIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBaHAM COBPEMEHHOH ECTECTBEHHO-HAYYHOH KapTHHHI MHUpa, B TO3HAHHH 3aKOHOB IPHUPOILI H
PEIIEHHH 5KOJOTHYECKHX HpobieM dYenoBeyecTBa, a Tak)Ke B PEIIECHHH BONPOCOB pAIAOHAIBHOTO



IIPHPOJIONOJB30BAHUS, ¥ B ()OPMUPOBAHHMH LEHHOCTHOTO OTHOIICHUS K MPHPOIE, 00IIeCTBy, YEIOBEKY, O
BKJIaZIe POCCHUCKHX ¥ 3apyOeKHbBIX YUEHBIX-OHOIOr0OB B Pa3BUTHE Oumosioruu;

yMEHHE BJIaJeTh CHCTeMON OGHONOTHYECKUX 3HAHUH, KOTOpas BKJIOUACT ONpPENE/ICHHs H MOHHMAaHHe
CYIIHOCTH OCHOBOIOJATAIONIMX OHONOTHYECKHX TEPMHHOB M IOHATHH (Buj, skocucteMma, Guocdepa),
GHOJIOTHYeCKHe TeopuH (3BommonHonHas Teopust Y. JlapBiHA, CHHTETHYECKAs TEOPUs SBOJIOLMH), YICHUS
(A. H. Ceepuopa — o myrax u Hampasiaenmsix ssomonun, B.M. Bepraackoro — o buocdepe), 3aKOHbBI
(remetmueckoro papHosecus Jix. Xapau u B. BaiiuGepra, saponsmmesoro cxoxcrsa K. M. bapa), npasuia
(vunumyma FO. JIuGuxa, SKONOrMYECKOd MHPaMUJBI SHEPIHH), THIOTE3HI (runore3a «vupa PHK» V.
I'unbepra);

yMEHHE BIaJeTh OCHOBHBIMH METOJaMH HAyJHOTO IIO3HAHMSA, HCIOJL3YEMBIMH B OHOIOTHYECKHX
HCCITe/IOBAHMSX JKMBBIX OOBEKTOB H SKOCHCTEM (ONHCAHHME, M3MEpeHHe, HaOMIOJEHHE, SKCIIEPHMEHT),
cnocobaMy BHISBIICHNS H OLIEHKH aHTPOIIOTeHHBIX U3MEHEHUH B IIPUPOJIL;

yMEHHE BBUICIATH CYIIECTBECHHBIC IPH3HAKH: BHJOB, OMOTEONEHO30B, JKOCHCTEM H frocdepsl,
CTaGHMIM3UPYIONIETr0, JABIKYIIEr0 M Pa3phIBAIOIIETO ECTECTBEHHOro 0TOOpa, aLIONATPHYECKOro X
CHMIIATPHYECKOT0 BHA00GPA30OBAHUS, BIMSHUS JBIKYIIMX CHI 3BOJNIONMH HAa TCHODOHJ IOMYIIHH,
TIPHCIIOCOBIEHHOCTH OPTaHM3MOB K cpefie OOMTaHus, YepeJ0BAHIS HANPABIEHHH 3BOMIOIAH, KPYroBOPOTa
BEINECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

yMEHHE YCTAHABIMBATE B3aMMOCBSI3M MEXIY IPOLECCAMH 3BOMIONMH, BHXYIAMHA CHIIAMA
aHTPOIIOTEeHE3a, KOMIIOHEHTAMH Pa3/IHYHEIX SKOCHCTEM H IPUCIIOCOOCHISIME K HEM OPTaHH3MOB;

YMEHHE BBHISBIATH OTIMYHTENbHBIE MPH3HAKH JKHBBIX CHCTEM, IIPUCIIOCOOICHHOCTh BHJOB K Cpesie
obuTAHMS, AOGMOTHYECKMX M OMOTHUECKHX KOMIIOHEHTOB 3SKOCHCTEM, B3aMMOCBS3€H OpraHH3MOB B
coo061mecTBax, aHTPONOreHHBIX H3MEHEHHH B OKOCHCTEMaX CBOEH MECTHOCTH;

yMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE APITyMEHTHI, OHOJIOTHYECKYIO TEPMUHOJIOTHIO H CHMBOJIHKY
JUIS JI0Ka3aTeNIbCTBA POJCTBA OPraHM3MOB PAa3HBIX CHCTEMATHYECKHX TPYII, B3aUMOCBA3H OPraHM3MOB H
cpensl obuTaHMs, €IMHCTBA YENOBEYECKUX pac, HEOOXOHMOCTH COXpaHEeHHA MHOrooOpasusi BHIOB H
9KOCHCTEM KakK YCIOBHSA COCYIIECTBOBAHMS IIPUPO/ILI H YEJIOBEUECTBA;

YMEHME pelnarth OMOJOrHYecCKHe 3aladd, BbIABIATH NPHYAHHO-CICJCTBEHHBIE CBA3H MEXAY
HCCIIeyeMbIMU OHOIOTHYECKHMH TPOLECCAMH M SBICHUSMY, [€aTh BEIBOJBI M IMPOrHO3bI HA OCHOBAHAU
MOJIYYEHHBIX PE3y/IbTaToB;

yMeHHE BBIIONHATH NabOpaTopHbIE W IpaKTHYecKHe paGoThl, cobmomarh npasuia mpu pabore ¢
y4eGHEIM ¥ 1a00paTOpHEIM 060PYI0BAHHEM;

YMEHME BBUIBHTATh THIIOTE3b], IPOBEPATH HX SKCIEPUMEHTANBHBIME CPE/ICTBAMH, GOPMYIHPYS HeTb
HACCIIEI0BaHKs, aHATH3UPOBATh MOIYIEHHEIE PE3YIBTATHL B JeNIaTh BBIBOJIBI;

YMEHHE y4acTBOBATh B yd4eOHO-MCCIenoBaTeqbcKoi paboTe mo OHONOrUH, IKOMOTHH H MEIHIHHE,
npoBoaMMO# Ha Gase IIKOIBHBIX HAyYHEIX OOIIECTB, M MyOINYHO MPEACTaBIIATH MONYYEHHBIE PE3Y/IbTATEI
Ha yYCHHYECKHX KOH(EPEHIIHAX;

YMEHHE OLICHHBATh THIIOTE3bl H TEOPHH O IPOHCXOKICHHH KH3HH, YCIIOBEKA H YEJIOBEUECKHX pac, O
IIPHYMHAX, TIOCIEICTBUSIX | CrI0co6ax mpefoTBpaIIeH s I0GaIbHbIX H3MEHerN] B Grochepe;

YMEHHEe OCYIIECTBJIATh OCO3HAHHBIH BELIGOp OyAymiel mpodeccHOHANBHOH JesTelbHOCTH B 00nacTH
GHOJIOTHH, SKOJIOTMM, MPHPOIONOJIB30BAHMS, MEIHIUHBL, OHOTEXHOJOTHH, IICHXOJIOTMH, BETEPHHAPHH,
CelIbCKOT0 XO3SHICTBA, MHIEBOH TPOMBIILIEHHOCTH, YrayOIsTh 03HABATEIbHbIH HHTEPEC, HAlPABJICHHBIHA
Ha OCO3HAHHBIH BHEIOOP COOTBETCTBYIOWIEH mpodeccuu W MPoJODKeHHe OHOJIOrHYeCKOro oOpasoBaHus B
OpraHu3anysx cpeHero npohecCHOHAIBHOIO U BBICIIET0 00pa3oBaHus.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaungecrBo yacoB DIeKTPOHHLIE
HanmenoBaHue pa3aesioB U TeM udposbie
No /i EporpaMME: s ;- Konrpoasusie | Ilpakrnueckue :::;p:l:;ﬂm aTe.?mm,le
padoTsI padoTnI pecypest
1 bronorusa kak Hayka 1
2 JKuBbie cuCTEMBI U HX H3y4YECHHE 2
3 buonorusa kneTku 2 0.5
4 XUMHYECKasi OpraHu3arys KJICTKH 10 1 1
5 Crpoenne ¥ QyHKIHH KJICTKH 8 1 2
6 OO6MeH BelecTB U MPEBPAllEHHE SHEPTUH B 9 1 1
KJIETKE
7 HaCJIeIICTBEH]:IaH nHpopMaIus | 9 1 05
peaym3anus €€ B KIeTKe
8 JKu3HEHHBIA UK KIETKH 6 1
9 Crpoenue u GYHKIIMY OPraHu3MOB 17 2 1.5
| 10 PasMHOXeHHEe U pasBUTHE OPraHU3MOB 8 1.5
1 ['eneTHKa — HayKa O HACIECICTBEHHOCTH H 2 1 05
M3MEHYMBOCTH OPraHH3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6 1
14 ['eneTHka genoBeka 3 1 0.5
15 Cenexrust OpraHusMoB - - 1
16 BHOTEXHOIOrus 1 CHHTETHYEeCKas: OHOJIOTUs -4
17 PesepeHOE BpeMs 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 13




11 KJIACC

Koan4gecrso 4acoB DIeKTPOHHbIE
. HanmeHoBaHHE Pa3eioB H TeM (undposbie)
Ne n/m nporpaMMLI — KOﬁHTpOJ]bH]:le H;:iamnqeclcne 06pazoBaTeNLHbIE
paboThI paboTnl pecypebI
1 3apojKIeHHE ¥ Pa3BUTHE 3BOIIONMOHHBIX 4
Ipe/ICTaBIEHUH B OMOJIOIHH
2 MHUKpPO3BOJIONHS ¥ €€ pe3yJIbTaThI 14 1 2
k. MaxkposBomonus 1 ¢ pe3yJIbTaThl 6 1
4 IIpoucxoxaenue ¥ pa3BUTHE JKH3HH HA 15 1 1.5
I 3emie
5 [IponcxoxkaeHne YelnoBeKa — aHTPONOTeHe3 10 1 1
DKoJIOrHsl — HayKa O B3aUMOOTHOIIEHMIX
6 OpPraHU3MOB H HaJlOPraHH3MEHHBIX CHCTEM 3 1 0.5
C OKpYyKaromei cpeoi
7 Opranu3smbl B cpesia oOuTanus g 1 15
8 OKOJIOTHsl BUIOB 1 NOIYJIAIHHA S 1 0.5
9 DKOI0rHs COO0MIECTB. DKOIOTHIECKHE 12 | 05
CHCTEMBI )
10 buocdepa — riiobanbHas SIKOCHCTEMA 6
11 Yenosek H OKpyKaromas cpena 6 1
12 PesepBHoe BpeMs _ . 8 1 o
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 1.3




NOYPOYHOE INJIAHUPOBAHME

10 KJIACC
Kosm4ecTBo 9acoB DIeKTpOHHbBIE
‘r]::'_)n Tema ypoka Beero Konrposapusr | [IpakTtaueckue ';I:;: — ggl? a[;?)iZfMLH
e paboTsI paboTsI BIE pecypel
i Bronorus xak KOMIUIEKCHAas Hayka B KaK 9acTh COBPEMEHHOIO 1 CeHTAbpb
obmecTBa
2 JKuBsle cucTeMEl H HX CBOMCTBA 1 CeHTabpb
;. YpoBHEBas OpraHu3alus KHUBbIX CHCTEM ) 1 i CenTabpb
4 HicTopus oTKpBITHA M M3ydeHus KieTk. Kiierounas teopus 1 CeHtabpb
MeTo151 MOJIEKYJISIPHO#M 1 KieTouHoH buonornn. ITpakTaueckas pabora CeHTAbpb
5 «3y4eHre MeToI0B KIeTO9HOH Ononorun (xpomaTorpadus, 1 0.5
snexTpodopes, rudpdepennuanbHoe HeHTpUdyruposanmue, ITLP)»
6 XUMHUIeCKHH cOCTaB KIETKH 1 CenTabpb
7 MpuHepaibHBIE BEIIECTBA KJIETKH, UX OMoNorngecKkas poib 1 Centabpb
8 Oprannyeckue BerecTsa KieTkn — oenxu. JlabopaTopnas paborta 1 05 CeHTabpb
«O6HapyxkeHHe OENKOB ¢ IMOMOIIBIO KAYECTBEHHBIX peaKIHiy
9 CaoiicTna, Knaccudukarmus 1 GyHKun OelIKoB 1 CeHTabpb
10 Opranuveckue BemecTsa KieTks — yriesojisl. Konrponsnas pabora 1 1 CeHTAGpPD
11 Oprasnyeckue BeIecTBa KIETKH — JIMIUBI 1 CeHTAbGpL
Hyxneunossie xucnotsl. JIHK u PHK. Jlaboparopras pabota CeHTAbpDL
12 «HccnenoBanne HyKJIEMHOBBIX KHCIIOT, BEIIENIEHHBIX M3 KJIETOK 1 0.5
Pa3IMYHBIX OPraHH3MOBY
13 Crpoenmue u ¢pyuxiun AT®. JIpyrue nykineosuarpudocharsl (HTD) 1 0 OkTA6pb
14 CexsenupoBanne JIHK. MeTo/16l FTeHOMHKH, TPaHCKPUIITOMHKH, 1 OkTABpPb
IIPOTEOMHKH
15 MeToabI CTPYKTYpHOH OHOJIOTHA 1 O«kTtAbpb
16 Tunst knetok. [IpokapuoTHyeckas KIeTKa 1 OkTAbpbL
17 Crpoenne sykaproTHYecKoH kineTku. [Ipakruyeckas pabora «M3yuenue 1 0.5 OkTABpPL
CBOMCTB KJIETOYHOH MeMOpaHbI»
18 IToBepXHOCTHBIH anmnapar KIETKH 1 OkTAbpL
19 OaromemOpan#ble OpraHou /bl KIeTKH. [IpakTHyeckas padbora 1 0.5 OkTa6pb

{(HB}“IEHHC JBHKEHHA ITHTOILIA3MEI B PACTHTEJIBHBIX KICTKax)»




HOJIy&BTOHDMHbIe OprasoOM/Ibl KIETKH: MEATOXOH/IPHHA, IJIACTH/IBL.

OkTabpb

20 Jlaboparopuas pabora «Mccnenoranue miasMonusa 1 JemiasMoinsa B 1 0.5
pacTHTENbHBIX KIETKaX)»
21 HememOpannbie opranouziel kierku. Korrpomsnas pabora 1 OkTAGpbL
22 Crpoenue u GyHKIHH Apa 1 OkTA6pbL
23 CpaBHHUTENIbHAsS XapaKTEPUCTHKA KJIETOK 3yKapHuoT. JlaboparopHas 1 05 OkTA6pb
pabora «M3yueHue cTpoeHHs KJIETOK Pa3IMYHbIX OPraHu3MOB)
ACCHMUJISIIINA ¥ TUCCHMUIISIITAS — JIB€ CTOPOHBI MeTabonm3ma. THIIEI OkTAb6pbL
24 obmena BemecTs. JlabopaTopnas padbora «M3yuenne karanuTHIECKOH 1
AKTMBHOCTH ()epMEHTOB (Ha mpHMEpe aMHJIa3bl HIIH KaTajas3bl)»
depMeHTATHBHBIN XapakTep peakyil KICTOYHOro MeTabom3ma. Honbpb
25 Jlaboparopras pabora «M3yuenune epMeHTaTHBHOIO pacIieIICHUs 1 0.5
NEPOKCHA BOZOPO/IAa B PACTHTENbHBIX H JKHBOTHBIX KJIETKAX)
26 Benkm-akTHRATOPH! H OEIKH-HHIHOUTOPHI 1 Hoabpb
27 ABTOTpO()HBIH THII 0OMEHa BEIIeCTB 1 Honbpb
28 doTocuHTE3 1 Hoabpb
29 XemocunTtes. JJaboparopHasa pabora «CpaBHeHHE IIPOIECCOB 1 0.5 Honabpb
| doTocuHTE3a B XEMOCHHTE3a»
30 | Anaspobubie opranu3mel. Buip1 6posxenns. Jlaboparopnas pabora 1 Hoabpb
«CpaBHEHHE MPOLIECCOB OPOIKEHUS U IBIXAHHA)
31 AspobHBle Oprann3Mel. DTansl sHepreTHyeckoro obmena. Konrponsnas 1 Hosbpb
pabota
32 Dueprust MembpanHoro rpagaerTa nmpotoHoB. Cuares AT®: padora 1 Hoabpb
npoToHHON AT®-cuHTa3bl
33 Peaknuu MaTpuyHOro CHHTE3a 1 Hoabpb
34 Tpanckpunuus — MaTpuysbtii curres PHK ) 1 Hosbps
35 Tpancisius 1 e€ sranbl 1 Hoabpb
36 Komposanue amuHOKHCIOT. Poitk pubocoM B 6nocuHTese Genka 1 Hosbpb
[ 37 Opranuszanus reHoMa y IpoKapHoT H 9YKapHOT 1 [Oexabpb
38 MouekyisipHble MeXaHU3Mbl 9KCIIPECCHH TEHOB Y SYKapHOT 1 Jexabpb
39 Bupychl — HexJIeTo4HbIe (pOPMBI JKA3HA U OOJIUTraTHbIE NapasUTEL. 1 0.5 Jexabpb
[TpakTrueckas pabota «Co3ranne MOZENH BHpycay
40 BupycHsie 3a00neBaHns 9€I0BEK4, JKMBOTHBIX, PACTeHHH 1 Oekabpb
41 | Hanorexuonoruu B Ouonornd 1 Meaunune. KonrponsHas pabora 1 Jekabpb




42 JKu3HeHHBI AKIT KIETKH 1 [exabpb
43 Marpuynbiii cuare3 JTHK 1 Nexabpb
44 Xpomocomsl. Jlaboparopras pabora «M3y4yenne XpoMoCOM Ha rOTOBBIX 1 0.5 Dexabpb
MHKpOIIpenaparax»
45 Jlenenune KIETKH — MHTO3 1 [Oekabpb
Tune! knerok. Kapuokunes u nurokunes. Jlaboparopnas padora [Jexabpb
46 «Habmoaenne MUTO3a B KJIETKaX KOHYHKA KOPEIKa JIyKa (Ha rOTOBBIX 1 0.5
MHKpOIIpernaparax)
47 Perynsnms )XM3HEHHOI'O ITUKJIa KIIETOK 1 Oexabpb
48 Oprasu3sM Kak equHOe LEeN0e 1 [Oexabpb
49 Txanu pacrenuii. JlabopaTopnas pabora «M3yuenne TkaneH pacTeHHH» 1 0.5 AnBapb
50 Txami“ JKUBOTHBIX H 4esnoBeka. JlaboparopHast pabora «M3ydyenne 1 0.5 AlnBapb
TKaHEH JKHUBOTHBIX »
51 Opransl. Cacremsr oprasos. Jlabopatopras pabora «/3ydenne oprasos 1 0.5 flusapb
© | OBETKOBOIO PACTEHHS»
52 | Onopa tena opraamsmoB. KonrposnsHas pabora 1 fiHBapb
53 JIBH>KEeHHE OpraHu3MOB 1 fAinBapb
54 [Iuranue opranuzMoB 1 AnBapb
55 [TuTanue MO3BOHOYHEIX XKHBOTHEIX. [ [HIIEeBapuTensHas cacTeMa 1 Ausapb
YenoBeKa
56 JIpIxaHue opraHu3MoB 1 Ansapb
37 JIpIxanue MO3BOHOYHEIX JKMBOTHBIX H YEJI0BEKa 1 fluBapb
58 Tpancropr BemecTB y OpraHu3MoB 1 ®espanb
59 Kporenocnas cucrema 1mo3BOHOYHEIX JKHBOTHBIX H Y€JIOBEKa 1 Despanb
60 Beinenenue y opraHu3MoB 1 ®eBpanb
61 3amuTa y OpraHu3mMoB 1 despans
62 UmmynHas cucrema genoBeka. Kontponsnas pabora 1 ®despanb
63 PaznpaskdMOCTh M PeryJisiius y OpraHu3MoB 1 despanb
64 ['ymopalibHas peryJiisinys i SHIOKPHHHAS CHCTEMA )KHUBOTHBIX U 1 deppanb
genoBeKa
65 DopMBl pa3MHOXKEHHS OPraHH3MOB 1 deBpanb
66 [TonoBoe pasMHOXKEHHE 1 despanb
67 Meiio3 1 ®deBpansb
68 ["amerorene3. OOpa3oBaHHe H Pa3BUTHE I10JIOBBIX KIETOK. 1 0.5 ®eBpans




| Jlaboparopnas pabora «M3ydeHne CTpOSHMA TOJOBBIX KIETOK HA
rOTOBBIX MHKpOIIpenapartax»
69 | VimpmBuayanmsHOE pa3sBAUTHE OPraHU3MOB — OHTOTIE€HE3 1 Pespanb
70 | Bakmamka OpraHOB M TKaHEH W3 3apOJIBIIIEBHIX JIMCTKOB 1 Mapr
7 Poct u pa3BuTHE KHBOTHBIX. J'Ia?opa'ropnaa pabora «BrusiBienue 1 0.5 MapT
NPU3HAKOB CXOZICTBA 3apO/IbIIIeH II03BOHOYHBIX JKABOTHBIX »
7 PazMHOMXeHMe B pa3BUTHE PaCTEHHH. Haﬁj)paTDpHaﬂ pabora «Crpoenue 1 05 Mapt
OpraHoB pa3MHOKEHHUS BHICITMX PaCTeHHH)»
73 HcTopus cTaHOBIIEHUS M Pa3BUTH FeHETHKH Kak Hayku. KonTponsHas 1 Mapt
pabora
74 OcHoBHEBIE TOHATHS ¥ CUMBOJIBI reHeTHKH. JIabopaTopHas pabora 1 0.5 Mapt
«JIpo3oduia Kak 0OBEKT TeHeTHIECKAX UCCIIE/IOBAHMH
3aKOHOMEPHOCTH HaCIeI0BaHHs IpU3HAKOB. MOHOTHOpHIHOE MapTt
75 ckpemupanue. [Ipaktuyeckas pabora "syuenue pesyibTaToB 1 0.5
MOHOTHOPHIHOTO CKpEeIHBaHuA Y po30o¢uis" B
76 [{uTonoruveckie OCHOBBEI MOHOTUOPUIHOTO CKPEIUBAHMS 1 Mapt
|77 Ananusupyomniee ckpemuBanue. Hernonsoe J0MAHUPOBAHKE 1 MapTt
78 Jlurubpunnoe ckpemusanue. IIpakrtaueckas padbora «M3yuenue 1 05 Maprt
pe3yIbTaTOB JUrHOPHIHOIO CKPEMIUBAHHSA Y APO30(HITBI»
79 [{uTosioruyeckre OCHOBBI TUTHOPHIIHOIO CKpeliBaHus 1 MapT
80 CuenneHHoe Hacae 0BaHue PH3HAKOB 1 Mapt
81 XpomMocoMHasi TEOpHsl HACJIEICTBEHHOCTH 1 Mapt
82 ['eneTrka moja - 1 Anpenb
| 83 ['enoTun xak nenoctHas cucrema. Konrpossnas pabora 1 Anpensb
84 I'eHeTHYECKHMH KOHTPOJIL Pa3BUTHS PACTCHMH, JXMBOTHBIX M YeJI0OBEKa 1 Anpenb
85 M3MeHunBOCTh NMpU3HAKOB. Buabl H3MEHUYHBOCTH 1 Anpenb
86 | MomudukanuoHHasi H3MEHIABOCTE _ 1 Anpenb
' Bapuanuonusiii psja u BapuartimonHas kpusas. Jlabopatopnas pabora Anpenb
87 «Hcenenopanue 3akoHOMepHOCTEH MOAM(PHUKAITHOHHOH H3MEHIHMBOCTH. 1 0.5
[TocTpoenre BapuallMOHHOTO Ps/ia H BapHALMOHHOW KPUBOM)»
88 I'enoTunuyeckas u3MeHIUBOCTh. KoMOMHATHBHAS H3MEHYHBOCTh 1 Anpenb
89 Myrauuonnas uzMeHuHBOCTE. [IpakTHueckas pabora «MyTanuu y 1 0.5 Anpenb
1mpo30¢ Ikl (Ha TOTOBBIX MHKpOIpenaparax)»
90 | 3aKOHOMEPHOCTH MYTALHOHHOTO NpOoIiecca. JIMHICHETHKA U 1 Anpenb




SMHINCHOMHKA

01 ['enernka yenoseka. [IpakTudeckas pabora «CocraBiieHre ¥ aHaIH3 1 05 Anpenb
POAOCIIOBHOM »

92 MeTo bl METHITHHCKOH NeHEeTHKH 1 Anpenb

93 3HaYeHHEe MEAMIMHCKONH N'EeHETHKH B IPEIOTBPAICHHH H JICYCHUH i Anpenb
reHeTHIecKuX 3aboneBanuii yenoseka. KonrponsHuas pabora

94 OCHOBHEBIE TOHATHAS CENEKIIHHL. JlaGoparopnas pabota «3yuenne 1 05 Mai
COPTOB KYJIbTYPHBIX PACTEHHI H OPOJ TOMAITHIX JKABOTHBIX )

95 Metoas! cenexinonHo#M paboTel. JlabopaTtopHas paGora «M3y4yenue 1 0.5 Mait
METOZOB CENEeKIIHH PACTSHHI»

96 JlocTikeHus ceneKIH pacTeHHii U )KUBOTHEBIX. [IpakTHaeckas pabora 1 Maii
«[TpuBHBKa pacTeHH»

97 CoxpaHeHue, H3ydeHHE H HCIOIb30BaHHE N'EHETHYECKHX PECYPCOB 1 Maif

98 BroTexHOIOrMs Kak Hayka H OTpaciibk Npou3BoacTRa. [IpakTryeckas 1 0.5 Mait
pabota «M3yueHune 00bEKTOB OHOTEXHOIOTHH»

99 OcCHOBHBIE HaNPABICHH CHHTETHYECKOH OHOIOTHH 1 Mai

100 | XpomocomHasi ¥ reHHAs HHXECHEePHs 1 Mait

101 | Megunuuackue OHOTEXHOIOrMH 1 Maii

102 | PesepBusiii ypok. [loBropenue, 06061enue, cuCTeMaTu3anus 3HaHHH 1 Mait

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME

102

13.5




11 KJIACC

KoaugecTBo 1acoB DIeKTPOHHbBIE
0
ﬁf._n Temn ypoxa Beero KOHTpDJIbeIe HpaMBCKHe fll:;:eﬂl—lﬂ gg]?ag?:}:l:eﬂbﬂble
padoTsl padoTeI pecypeh
1 OpomounonHas reopus Y. Jlapsuna 1 CeHTAbpL
2 JIBHIKyIOHe CHIIBI SBOMIONMH BHIOB 10 Y. J/lapBuHy 1 CeHTAGPL
3 Boprba 3a CyImecTBOBaHKE, ECTECTBEHHBIH U HCKYCCTBCHHBIH 1 CeHTabpb
orbop
- dopMupoBaHHEe CHHTETHYECKOH TEOPHH SBOJIIOIUN 1 CeHtAbpb
5 DTarsl BOIIOLMOHHOIO IIpoliecca: MEKPOIBOIIONHS | 1 Centnbpb
MaKpO3BOIIONHUSA ‘
6 [Tonynsinus — 3neMeHTapHas €MHKIA 3BOJIOLUH 1 Centabpb
3akon renerraeckoro pasHosecus Jx. Xapmu, B. Baitnbepra. CenTabpb
7 JlaGoparopuas paGora «BrisBIeHAe H3MEHUMBOCTH Y 0COOEH L 0.5
OJHOT'O BHA»
8 OnemeHTapHbie (akTopbl SBOIIOLMM Centabpb
9 Addext ocHoBarens. DPPeKT OYTEUIOTHOIO FOPIIBIIKA B CeHTabpb
10 Murpauun. W3omsimin nomynsnuii: reorpaguyeckas, 1 1 CeHTabpb
ouosnornueckas. Kourponsnas pabora
11 EcrecTBEeHHBIH 0TOOp — HAMPABJISIONHAHA (aKTOP IBOIIOLUA 1 CeHTabpb
12 [Tonosoii oTbop 1 CeHTabpb
ITprcnocoOneHHOCTL OPraHu3MOB KaK pesysbTaT OkTAbpb
13 Mmukpossosronun. Jlaboparopnas pabora «M3ydenne 1 0.5
apomop(030B B HIHOAJANTANNH Y PACTEHUH U JKUBOTHBIX )
[IpuMephl NpUCIIOCOOIEHHH y OpraHu3MOB: MOP(GOIOTHIECKHE, OkTabpb
14 ¢usmnonoruueckue, GHOXHMHUIECKHE, TOBEIACHYCCKHE. 1 05
Jlab6oparopras pabora «IIpucnocobnenus opranu3sMoB ¥ HX
OTHOCHTEIIbHAs 11€J1ec000PasHOCTh)
15 Buj, ero xputepuu u cTpykrypa. Jlaboparopras pabora 1 0.5 OKTAGPb
«CpaBHEHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHTEPHIO
16 Crpykrypa BHaa 1 OkTabpb -
17 Bunoobpa3oBanne KaKk pe3yIbTaT MHKPOIBOJIIOIHH 1 OkTA6pb




18 CBsi3b MHKPOIBOJIFOIIHH U IMUIEMHOJIOTHH 1 OxTabpb
19 Maxpossomonus. [laneorTonorngeckie METOAb! H3YISHHS 1 OKTAbpbL
3BOJIIOLHH
20 broreorpadudeckne MeToAb! u3ydeHus sBomonun. KonrponsHas 1 OKTAbpb
pabora
1 DMOPHOTOTHYECKHE U CPABHUTEIBHO-MOP(OIOrHIecKHe METOIBI 1 OkTAbpb
H3YYEHHS SBOIOLMH
9 MonexyisipHO-reHeTHYeCKHe, OHOXUMHYECKHE 1 MaTeMaTHYEeCKHE 1 0 OkTAGpL
METO/IbI H3YUEHHSI SBOJIOIHH
23 O61pe 3aKOHOMEPHOCTH IBOIIOHAA 1 OkTAbpb
24 | AnantuBHas pajuauus. HepaBHOMEPHOCTE TEMIIOB 9BOJFOIMH | OkTabpb
25 HaydHble rHIOTE3BI IPOMCXOMK/ICHHA XKHU3HH Ha 3emire 1 Hoabpb
26 JloHaydHEIe IpEACTABICHHS O 3aPOXKIAEHUH KU3HH 1 Hoabpb
27 OcHOBHBIE 3Tallbl HEOPIAHUYECKOH 3BOJIIOLMH 1 Hosabpb
28 ['unoTessl 3apoiKIeHMs] KH3HH 1 Hosbpb
Hcropus 3emnn u Meroas e€ usydenus. Jlaboparopnas pabora Hosbpb
29 «HM3yueHue 1 ONMCAHHE HCKONIAEMBIX OCTATKOB JIIPEBHUX 1 0.5
OpraHu3MOB»
30 HauansHble 3Tanbl opraHuyucckoil spomonuy. KoHTponsHas 1 Hoabpb
pabora
31 OBOJIIOLHUS 3YKAPUOT 1 Hosbpb
OCHOBHBIE 3TAIbI YBOJIOLHH pPacTHTENbHOrO Mupa. [IpakTudeckas Hoabpb
32 pabota «M3yuyeHue ocobeHHOCTEH CTPOCHHS PACTEHHH PasHBIX 1 0.5
OT/EIIOBY
33 OcHOBHbIE TAlbI SBOJIOIAH KABOTHOIO MHPa 1 Hosabpb
34 Dpomorus xKuBOTHBIX. [IpakTHdeckas pabota «3yuenne 1 0.5 HoAabpb
0c00EHHOCTEH CTPOEHHS MO3BOHOYHBIX JKHBOTHBIX »
35 Pa3BuTHE XH3HU Ha 3eMJIE [10 3paM H IEePHOIaM 1 Hoabpb
36 MaccoBble BEIMEPaHHs] — 3KOJOIMYECKME KPH3UCHI IIPOILIOr0 1 Hoabpb
37 CoBpeMeHHBIN YKOIOTHIECKUI KPU3HC, €ro 0COOCHHOCTH 1 Oexabpb
38 CoBpeMeHHas cHCTEMa OPraHHIecKoro Mupa 1 [Oexabpb
39 OCHOBHBIC CHCTEMATHYECKHE TPYIIIEI OPraHu3MOB _ 1 lexabpb
40 | AaTpomosorus — Hayka o yenopeke. KonTponesas pabora 1 [Lekabpb




41 PasBuTne npencrasieHuil 0 IPOHCXOKICHUH JE/IOBEKaA 1 Dexabpb
MecTo @enoBeka B cuctemMe opranndeckoro mupa. Jlaboparopras DOexabpb
42 pabora «M3ydyenune ocobeHHOCTEN CTPOEHHUS CKEJIETa YEIIOBEKA, 1 0.5
CBSI3aHHBIX C IPAMOXOK/ICHHEM »
43 JIBIOKyHIMe CHIIBI aHTPOIIOTEHE3a 1 [lexabpb
44 CooTHoleH:He GHONTOrHYECKHX W COMATBHBIX (PaKTOpPOB B 1 [Oexabpb
_ aHTpPOIIOreHe3e
45 | OcHOBHbIE CTa/IMM AaHTPONIOTEHE3A | | Hexabpb
46 ITaneoreneTaka U nagseoreHOMHKA 1 Oekabpb
47 OBOJIIOIHS COBPEMEHHOT'O YeI0BEKa 1 Jekabpb
48 Yenoseueckue pachl. Hpaxumqecxaﬂ pabora «M3ydenue 1 0.5 Dekabpb
9KOJIOTHYECKHUX aJlalTalyi YeJoBeKay o
49 MexauciuIUMHapHble METO/TBl AHTPONIOJIOTHH 1 AHBapb
50 3aposkaeHue 1 pa3BuTHe 9Koorud. Kontposasnas pabora 1 AHBapb
51 Meroib1 3K0IOTHH. JIaGopaToPHaa pabota «M3ydyeHne METOI0B 1 0.5 AHBapb
9KOJIOTHYECKUX HCCIIeI0BAHTI
52 3HayeHue SKOJOTHYECKHX 3HAHMM 7151 YeJIOBEKa 1 AlHBapb
| 53 | Dxonorugeckue GaxTophl | Aneapb
Abunotndeckue gaxktopel. CBeT Kak 3KOJIOTHYECKHH (aKTop. Ausapb
54 Jlaboparopras pabota «BrisiBIeHHE TpUCTIOCOONEHUH 1 0.5
| OpraHH3MOB K BIIHSIHHIO CBETa) L
AbuoTtnyeckue paxropsl. Temneparypa Kak 3KOJIOTHIECKHH AHBapb
55 taxrop. Jlaboparopuas pabora «BrisiBienue npucnocoOneHui 1 0.5
OpPraHu3MOB K BIHAHHIO TEMIEPATYPhI»
Abuotnueckue paxkropsl. BraxknocTh Kak 9KOJIOrHYeCKUii AnBapb
56 ¢axrop. Jlaboparopuas pabota «AHaTroMHUYeCKHE 0COOEHHOCTH 1 0.5
pacTeHMii U3 pa3HBIX MECT OOHTaHUA)
57 Cpe bl 0OOMTaHHS OPraHu3MOB 1 AuBapb
58 bronoruueckue puT™MBI 1 ®espans
1 59 JKuszuennsie GopMbl OPraHu3MOB 1 ®espans
60 | buotuueckue (paxropsl. KonTponeras pabora 1 ®espanb
61 3HadeHue OMOTHYCCKHX B3aUMOACHCTBHMA IS CYIIECTBOBAHUA 1 ®despanb
OpraHu3MOB B cpe/ie 00MTaHusl )
62 OKOJIOTHYECKHE XapaKTEPHCTHKHA TIOIYJIAAH 1 despanb




63 OcHOBHEIE TOKA3aTENH MOMYJIAIHN: YUCIEHHOCTD, INIOTHOCTD, 1 ®espans
BO3pacTHasl ¥ MOJI0Bas CTPYKTYpa
64 OCHOBHEIE 110KA3aTE/H TOIMYJISIHHA: POXKAAEMOCTh, IIPHPOCT, TEMIT i despanb
pocTa, CMEpPTHOCTh, MHIPAllHH
65 DKOJIOrHYECKasl CTPYKTYpa HOIYJISIIH 1 Pespanb
66 JlMHaMuKa DOMyJISIIMH U €€ perysaus 1 despanb
67 KprBbIe pocTa YuCIeHHOCTH nonyJisiuy. Kpusble BEDKHBaHHSA 1 ®despanb
68 Okonoruyeckas: Huma suza. Jlaboparopnas pabora 1 0.5 despanb
«IIpucriocobsieHnst ceMSH pacTeHHH K pacCeNCHHIO»
69 Bup kax cucreMa nonmyJisimi 1 ®espans
70 3aKOHOMEPHOCTH ITOBE/ICHHS U MUTPALUi JKHBOTHBIX. i Maprt
KonTtpossras pabora
71 CoobrmecTBO Opranu3MoB — OHOIEHO3 1 Mapt
72 IJKOCHCTEMA KaK OTKPBITasi CHCTEMA 1 MapT
73 KpyroBopoT BeIecTB ¥ HOTOK SHEPIHH B 9KOCHCTEME 1 Mapr
74 OcHOBHBIE TOKA3aTENIH IKOCHCTEMBI 1 Mapr
75 OKOJIOrHYecKue MUPaMuIbl 1 Mapt
76 H3mMeHeHHs co0OIEeCTB — CYKIIECCHH 1 Mapr
77 HpHp?,IlH]:IC 9KOCHCTEMBI. DKOCHCTEMEBI 03¢p H peK. DKOCHCTEMBI 1 Mapt
MOpeii H OKeaHOB
78 ITpupoHBIe SKOCHCTEMBL. DKOCHCTEMBI TYH/IP, JIECOB, CTEIICH, 1 Mapt
MYCTHIHE
79 | AHTpONOTeHHBIE SKOCHCTEMBI 1 Mapt
30 Vpboskocucremsl. [IpakTaueckas pabora «M3ydeHue u onucanne 1 0.5 Mapt
ypOO3KOCHCTEMBI.
81 3aKOHOMEpPHOCTH (hOPMUPOBAHUSI OCHOBHBIX B3aUMO/ICHCTBHI 1 Mapt
opraau3MoB B 9kocucTeMax. KonTponsnas pabora
MexaHu3Mbl BO3ICHCTBUS 3arpA3HEHHH pa3sHBIX THIIOB Ha Anpens
82 cyOOpraHu3MEeHHOM, OPraHM3MEHHOM, MOIYJISITHOHHOM U 1
9KOCHCTEMHOM YPOBHSIX
83 buochepa — obmenanerapaas o6osouxa 3emin 1 Anpenb
84 | Yuenme B. U. Beprazckoro o 6uocdepe 1 Anpenb
85 3aKoHOMEPHOCTH cylecTBOBaHHs 6rocdepbl 1 Anpens




| 86 KpyroBopoTsl BEIECTB H OHOI€OXUMUYECKHUE [TUKIIBI 1 Anpenb
87 3onaneHOCTh OHOCheprl. OcHoBHBIE OHOMBI CYIITH 1 Anpenb
88 | VeroitunsocTh 6HOCHEPHI 1 Anpenb
89 OKOJIOTHYeCKHe KPH3HCH H UX IPHYHHEI 1 Anpenb
90 BospeiicTeue uenoseka Ha buochepy 1 Anpenb
91 AHTpOTIOTEHHOE BO3/ICHCTBHAE HA PACTUTEIILHBIN U KHBOTHBIH 1 1 Anpenb
mup. Kontponsuas pabora
92 Oxpana nmpupo/ibl 1 Anpenb
93 OcHOBHBIE IPHHIHITBI YCTORYHMBOI'O PA3BUTH YEIOBEYECTBA H 1 Anpenb
NPAPOJIBI
94 PanmonansHOE NPHPOIONIONL30BAHHE H COXPAHEHHE 1 0 Maii
Huosornyeckoro pazHoobpazus 3eMin
95 O606menue no Teme « MHKpPO3BOMONHMS 1 €€ pe3yIbTaThbl) 1 Maii
96 O6obmenue no reme «Maxkpoasosronus H €€ pe3ybTaThl» 1 Maii
97 O606menne no Teme «IIpoucxoxieHre U Pa3BUTHE JKU3HU HA 1 Maii
3emne»
08 Obobmenne no Teme «lIponcxoxaenne yenopexa — 1 Maii
AHTPONOTeHes
99 0000menne Mo TeMe «DKOJOTHS — HAyKa 0 B3aMMOOTHOIIEHHAX 1 Maii
OpraHu3MOBY»
100 | O6o6menne mo Teme «OpraHu3Mel ¥ cpesia OOUTaHHA» 1 MaiA
101 O6obmenne no reme «IKOJOTHS BHJIOB M IO AL Y. | 1 Maii
KontponesHas paborta
102 | Obobmenue no reme «buochepa — rnmodanpHas IKOCHCTEMAY» 1 Mai
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 1.5




IPOBEPSEMBIE HA EI™) 110 BUOJIOTHHA TPEBOBAHUSI K PE3VJIbTATAM
OCBOEHMs OCHOBHOHU OBPA30BATEJIbHOU ITPOI'PAMMbLI CPEJTHEI'O
OBIIEI'O OBPA3OBAHHMA

Kon
NpOoBEPHAEMOro
TpeboBaHHSA

IIpoBepsiemble TPeGOBAHHS K NIPEIMETHBIM PE3yJIbTATAM OCBOEHHS OCHOBHOIA
o0pa3oBaTeJIbHOI IpOrpaMMbl cpegHero o6mero obpasoBanus

ChopMHPOBaHHOCTE 3HAHHUH O MECTe M POM OHOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
GopMAPOBAHMA COBPEMEHHOM €CTECTBEHHOHAYUHOM KapTHHBI MUpPa, B IIO3HAHUM 3aKOHOB
NPHPOABI M PEIICHHH JKM3HEHHO BAXKHBIX COLHAIBHO-ITHYECKHX, 3KOHOMHYECKHX,
SKOJIOTHYECKUX Ipo0/IeM Yel0BeYecTBa, @ TAKXKe B PEIICHUH BOIPOCOB PALMOHAILHOTO
HPUPOIOIIONE30BaHus, B HOPMHUPOBAHUH EHHOCTHOTO OTHOMIEHHS K IIPHPO/IE, OOIIECTBY,
9eJI0BeKY; O BKJIaJIe POCCHACKHX H 3apyOeKHBIX YUEHBIX — OMOIOT0OB B pa3BHTHE OHOIOTHH

Bnanenue cucremoii 3Hanuii 06 OCHOBHBIX METOJIaX HAYYHOIO TIO3HAHHUS, HCIIOIB3YEMBIX B
OHMOJIOrHYecKAX HCCIEIOBAHUAX JKHBBIX OOBEKTOB M OKOCHCTEM (ONMHMCaHHE, H3MEpPEHHe,
NpoBefcHHE HaOmOAeHHH); cr1ocoOamy BBIABICHUA W OLCHKH aHTPOIIOTCHHBIX H3MCHEHHMI
B TIpUPOJIE.

YMeHHe BBIIBHTaTh THIIOTE3bl, IPOBEPATE HX OKCIECPHMEHTAIBHBIMH CPEICTBaMH,
bopmynupys mens HCCIENOBaHMSA, AHAIM3UPOBATH IOIYyYECHHBIE PE3YIBTATBI H JIENATh
BBIBOJIBI.

BhIsBIICHAE 3aBUCHMOCTH MEXIY HCCIECAYEMBIMH BEIHYHHAMH, 00BACHEHHE IOTYyICHHBIX
pe3yIbTaTOB ¥ (POPMYITMPOBAHUE BBIBOJOB C HCIIOIb30BAHHEM HAYYHBIX NOHATHH, TEOPHiA
H 3aKOHOB

VYMeHHe  BIajgeTh CHCTEMOM  OWMONOrHYecKMX  3HaHMH, KOTOpas  BKIIIOYaeT:
OCHOBOTIOJIATAIOIME OHONMOTMYeCKHe TEePMHHBI M IOHSTHA (KHM3Hb, KIETKA, TKaHb, OpraH,
OpraHmsM, BH, NOMyJIAHs, SKOcHcTeMa, Ouorenos, Guocdepa; merabormusm, romeocras,
KJIETOYHBIA HMMYHHTET, OMocHHTe3 Oeika, OHOIMOIMMEpEI, AHCKPETHOCTH, CAMOpPEryJIAIns,
CaMOBOCITPOM3BEIeHHEe, HACJICICTBEHHOCT, M3MEHUHBOCTh, 9SHEPrO3aBHCHMOCTB, POCT U
pasBHTHE);

Buonoruueckue Teopur: kiaerouynas teopus 1. Illsamna, M. Illneiinena, P. Bupxosa;
KJIOHAIBHO-celeKTHBHOTO uMmMmyHHTeTa [1. Opmux, WM.M. Meunukosa, XxpoMocomHas
Teopusi HacmencTBeHHoctd T. Moprana, 3akoH 3apojeimesoro cxonacrsa K. bapa,
spomonuonHas Teopus Y. J[lapBuHa, CHHTeTHYeCKas TEOpHS SBOIONHH, TEOPUST
aatporiorenesa Y. [lapsuna; Tteopus Oumoreomenoza B.H. Cykau€sa; yuenme H.H.
BapuiioBa 0 [EHTPaX MHOrooOpasus H NPOMCXOXKIEHHSA KYIBTYPHBIX DACTCHHH, yUeHHE
3 A.H. CeseprioBa 0 myTsix W HampapleHHAX dBomonud, ydenue B.M. Bepmaznckoro — o
6uochepe);

3aKOHBI (eAMHOOOpa3usi IOTOMKOB MEPBOTO IOKOIEHHs, PACIICIUICHAS [PU3HAKOB,
| HEe3aBHCHMOIO HAaClle[OBaHHS NpH3HaKoB [. Menjens; CIENIEHHOrO HacjeI0BaHHs
| NOpU3HAKOB H HApyIIeHHs creiuieHus reHos 1. Moprana; roMOJOrHYeCKHX psioB B
HacyeficTBeHHOM m3menunusoctd H.UM. BaBuiosa; reneruyeckoro pasHoBecus JDx. Xapmu
' u B. Baitnbepra; 3apoxsunnesoro cxozxcrsa K. Bapa; 6uorenernueckuii 3akon 9. ['ekkens,
@. Mromnnepa);

IPUHIAIEI (YUCTOTHI FaMeT, KOMILIeMEHTapHOCTH);

npaBuna (mMunumyma FO. JImGmxa, SKONMOTHYECKOH mHpaMuasl d9ucel, OHOMaccel H
JHEpPrun);

rUnoTessl (koarepsataoit AW, Onapuna, nepeutsoro Oympona Jix. Xomneia, MEKpochep
C. ®oxkca, pubosuma T. Yek)

VYMeHHe pelarh MOHCKOBEIE OHOJIOTHIECKHE 3a1a49H; BEIABIATE IPUIHHHO-CIICACTBEHHBIE
CBSI3M MEXJy MCCICAYyCMbIMH OHMOJIOTMYMECKMMH 00BEKTamMH, NPOIECCAMH H SABICHHAMH;
JIeTIaTh BBIBOBI H TPOrHO3bI HA OCHOBAHHMH II0JTyIEeHHEIX PE3YIIbTaTOB;

COCTABJIATH TEHOTHIIMYECKHE CXEMBI CKPEIIMBAHUA JUI PasHBIX THIIOB HACEIOBAHHS




NPU3HAKOB y OpraHH3MOB, COCTAB/IATE CXEMBI IIEPEHOCA BEMIECTB H DHEPIHH B 3KOCHCTEMaXx
(11eTH U TaHuUS], UIIEBbIE CETH) -

VMeHHe yCTaHaBIHMBATh B3aHMOCBS3H MEXKIY CTPOCHHEM H (DYHKIMAMH: OPraHOHJOB,
KJIETOK pa3sHBIX TKaHed, OpraHaMd W CHCTEMaMHM OpPraHOB y PAaCTEHHWH, JKMBOTHBIX H
Ye/IOBEKa; MEXJy dTamaMH oOMeHa BEINeCTB; 3TallaMM KIETOYHOTO LMKJIA H KM3HEHHBIX
[IMKJIOB OPraHH3MOB; STanamMH 3MOPHOHATBHOTO DPasBUTHS; IEHOTHIOM M (EHOTHIIOM,
tderoTHIOM M (hakTOpaMu cpesl 06U TaHNS; IPOLECCAMH IBOIIOLMH; IBHKYIIIMMHA CHIAMH
QHTPOITOreHe3a; KOMIIOHEHTAMH pa3jIHuYHBIX OKOCHCTEM M HPHUCIOCOOJICHHSAMH K HUM
OpraHHu3MOB

VYMeHue BBIACIATH CYIIECTBEHHBIE IIPH3HAKH:

CTPOEHHS BUPYCOB, KJICTOK IPOKAPHOT M SYKAPUOT; OJHOKJIETOUHBIX ¥ MHOTOKJIETOYHBIX
OpPraHM3MOB, BH/OB, OHOI€OIICHO30B, 3KOCHCTEM H OHOCEphI; CTPOCHHUS OpraHOB H
CHCTEM OpraHOB pacTeHHH, >XMBOTHBIX, YEJOBEKa; MPOIECCOB JKU3HEAEATEIbHOCTH,
MPOTEKAIOIIMX B OpraHM3Max pacTeHWif, JXMBOTHBIX H 4YEJOBEKa; OMOJIOrHYECKHX
nponeccoB: obmeHa BemecTB (MeTaOomu3M), HH(OPMAUWH M IIPEBPAILICHHA JHEPTHH,
OpoxeHusi, aBTOTPOGHOr0 ™ rerepoTpodHOr0 THIOB mHUTaHUs, (OTOCHHTE3a W
XEMOCHHTE3a, MHUTO3a, Meiio3a, rameToreHesa, 5SMOpHOreHesa, IOCTIMOPHOHAIIBEHOTO
pasBHTHS, pPa3sMHOXKCHHS, WHIMBHIAYaJbHOTO pPa3BHTHA oOpraHu3Ma (OHTOreHesa),
B3aUMOACHCTBHSA TE€HOB, TETEepPO3HCa; JEHCTBUHA HCKYCCTBEHHOI'O otbopa,
CTaOMIM3UPYIOLIEro,  ABHIKYIIETO M pa3phIBAIOIIEr0  ECTECTBEHHOTo  0TOopa;
QJUIONIATPHYECKOT0 H CHMIIATPHYECKOro BH000pa3oBaHMs; BIMSHUSA [ABMOKYLIMX CHII
9BOJIFOIIMA Ha reHO(MOH T MOMYJISIHK; IPHCIIOCOOIEHHOCTH OPraHU3MOB K cpeze 00uTaHus,
YyepeOBaHHs] HANpaBICHUI SBOMOLUHM; KPYrOBOPOTA BEIIECTB M IOTOKa JHEPIHU B
HKOCHCTEMAaXx

CbhopMHPOBAaHHOCTS YMEHHS BBIAENSATH CYLIECTBEHHbIE IPU3HAKM BHPYCOB, KIIETOK
OPOKAapHOT M OSYKAPHOT; OJHOKIETOYHBIX M MHOTOKJETOYHBIX OpPraHH3MOB, BHJIOB,
OHoreoneHo30B W 3KOCHCTEM; 0COOEHHOCTH MpOIeccoB 0OMEHA BEIIECTB W IPEBPAICHAS
SHEPIHH B KIETKe, (OTOCHHTE3a, IUTACTHYECKOI0 H 3HEpreTHYeckoro obOMmeHa,
XEMOCHHTE3a, MHTO3a, Melo3a, OIUIONOTBOPEHUS, pDA3BHTHS U  Pa3sMHOXKEHUS,
WHMBHIYAIPHOTO pasBHTHS opranu3Mma (OHTOreHe3a), OOprOBI 3a CymIecTBOBaHHE,
€CTECTBEHHOT0 0TOOpa, BHIO0Opa30BaHMA, MPHCIOCOOICHHOCTH OpPraHM3MOB K Cpele
obuTaHus, BIUSHAS KOMIIOHEHTOB DKOCHCTEM, aHTPONOTEHHEIX H3MEHEHHH B SKOCHCTEMAX

CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB M PEBpAllleHHs JHeprun B buochepe

YMeHHe HCII0JIb30BaTh COOTBETCTBYIOIIHE apryMeHThI, GHOJTOFquCKYIO TEPMHHOJIOTHIO H
CHMBOJIMKY I HOKa3arelIbCTBa POJCTBA OPraHH3MOB PasHBIX CHCTEMATHYCCKHX TPYIIIL,
B3aUMOCBA3H OpraiMsMOB H  CpEabl OGHTELH}DI; COIHHCTBA HCJIOBCHECKHMX  pac,
HEOOXOIMMOCTH 3A0POBOI'O oﬁpasa JKH3HH, COXpaHEeHHs pasﬁooﬁpasns BHIOOB H 3KOCHCTEM
KakK yCJIOBHs COCYIIECTBOBAHHs IIPUPOLB] U YEJIOBEYECTRA

YMeHre KpPUTHYECKH OLEHHBaTh HMHGPOpMANHI0  OHOJOIMYECKOr0  COZIEPIKAHUS,
HHTEPIPETHPOBATh HTUYECKHE ACIEKTHI COBPEMEHHBIX MCCIEAOBaHMM B OHOIOIHH,
MEIUIUHE, OHOTEXHOJOTHH; pacCMaTpHBaTh IIOOAIBGHBEIE 3JKOJIOTHYECKHE IpobieMbl
COBPEMEHHOCTH, ()OPMHPOBATH 110 OTHOIMEHHIO K HUM COOCTBEHHYIO ITO3UIIHIO ‘




IIEPEYEHB 2JIEMEHTOB COJAEPXAHMWS, TPOBEPSEMBIX HA EI'D ITIO
BHOJIOTHHA

Kon

IIpoBepsieMbIii 3J1IeMEHT COAep/KAHHS

bronorus xak Hayka. JKXHBbIE CHCTEMBI M HX H3YYCHHE
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CospemeHHast OHOIOTHA — KOMILUIEKCHAs HayKa. bHoorayeckie Haykd W U3y4aeMble HMH TIPOOJIEMEL.
OyH1aMeHTalbHbIe, IPHKIIATHEIE H TOHCKOBBIE HAYIHBIE HCCIEN0BAHU B OHOIOTHH.

3Hauenne OwWoNOrME B (QOPMHPOBAaHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBL MHpA.
ITpodeccuu, cBa3anHble ¢ OHonorued. 3HaueHAE OHONOrHA B NMPAKTHYECKOH EATEIFHOCTH YEIOBEKa:
MEHIIHHE, CEJIbCKOM X035 CTBE, IIPOMBIILUIEHHOCTH, OXPaHe MIPUPOIBI

1.2

1.3

_MATCPHHN

XKusple cHCTEMBI Kak IpeqMeT u3ydeHHs Ouonormu. CBo#icTBa KHBBIX CHCTEM: EIHHCTBO
XMMHYECKOI0 COCTaBa, AUCKPETHOCTE M LENOCTHOCTB, CJIOXKHOCTh M YIIOPSIOYEHHOCTH CTPYKTYPHI,
OTKPBITOCTh, CaMOOpraHHu3alHsd, CaMOBOCIPOM3BEJIEHHE, pa3ApaKMMOCTh, M3MEHYHBOCTB, POCT H
pa3BHTHE.

YPpOBHH OpraHu3al¥ii JXMBBIX CHCTEM: MOJIEKYJISAPHBIH, KIETOYHBIN, TKAHEBBIH, OpraHH3MEHHBIH,
HOIYJISIIMOHHO-BHIOBOH, 5KOCHCTeMHBIH (OHoreoumeHorHueckuit), Ouocdepusii. IIpomeccsr,
IPOHCXOASAIINE B )KUBBIX cucTeMaX. OCHOBHEBIE IPU3HAKH KUBOro0. JKu3Hb kak GopMa CymecTBOBaHHSA

Metoner Omomormueckod Hayku. Habmonenwe, wu3MepeHHe, DOSKCIEPHMEHT, CHCTEMaTH3AIHA,
MeraaHainus. [loHATHE O 3aBHCHUMOM M He3aBUCHMON nepeMeHHO#. [LnaHupoBaHWE SKCIIEPUMEHTA.
[TocTanoBka M 1mpoBepka rumote3. HyneBas rumnotesa. IloHsTHe BEIGOPKH H €& NOCTOBEPHOCTD.
Pazbpoc B Oumonoruueckux paHubeX. OLeHKa AOCTOBEPHOCTH NOJIYYECHHBIX pPe3yibTaToB. [IpHYHHEI
MCKa)KEHHsl Pe3yJIbTaTOB 3KcnepuMenTa. [ToHiITHe cTaTHCTHYECKOro TecTa

Krerka xax Omojiorageckas cacTeMa
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Kierka — cTpykTypHO-OYHKIHOHAIbHAS €IWHULA JKuBoro. Mcropus oTKpeITHS KieTkd. PaGoTs! P.
['yka, A. Jleenryka. Knerounas teopus (T. IlIBamn, M. Illnelinen, P. Bupxos). OcHoBHEIC
TIOJIOJKEHHS] COBPEMEHHOMN KJIETOYHON TEOPHH.

MeToaBsl MONEKYNSpHOH M KIETOYHOH OMOJIOrMM: MHKpOCKOIHMs, Xpomarorpadus, snekrpodopes,
METOJI MeUeHBIX aToMoB, Juddepennuansroe neHTpudyrupoBanue, KyIbTHBHPOBAHUE KIETOK

2.2

XWMHWYECKHH cOocTaB KIeTKH. Makpo-, MHKpO- M YJIbTpaMHKpOdJeMeHTH. Boma m e€ ponp Kak
pacTBOPUTEIS, peareHTa, y4acTHe B CTPYKTYPHPOBAaHHH KIIETKH, TEIUIOpEry/sauuu. MunepanbHble
BEIIECTBAa KIETKH, UX OHuoIoruyeckas posb. Porb KaTHOHOB H aHHOHOB B KJIETKE.

bronoruyeckue nosmmepsl. benku. AMHHOKHCIOTHBIA coctaB OenkoB. CTpyKTyphl O€lKOBOH
Monekyiel. [lepBaunas crpykrypa Oenka, menTuAHas CBs3b. BTopuuHasd, TperHdyHas, 4eTBEpTHYHAs
cTpykTypsl. [enarypaumsa. CsoiictBa OenxoB. Kiaccupmkanms Oenxos. Bronmormueckme ¢yHKIHH
GenKoB.

VYrierojsl. MoHOCaxXapH/Ibl, IUCAXapUIbl, OJMIocaxapyuibl U nonucaxapuapl. OOyl mwiad cTpoeHHs
¥ (QHU3UKO-XHMHYECKHE CBOMCTBA YIIEBOJAOB. bHonorndeckue GyHKIUH yTIICBOAOB.

Junuper. TmapopuisHO-rEApodoOHEIe cBoMcTBa. Kinaccubukaunus JHIHAOB. [ pHITTALEPHIIEL
¢ochonumuab, BOCKH, CTepoHnael. buonmormueckme GQyHxmux munuaoB. OOmmue cBoMcTBa
fuonoruyeckux MeMOpaH — TEKy4eCTh, CIOCOOHOCTD K CaMO3aMBIKAHUIO, ITOIYIIPOHUIIAEMOCTb.
Hyxnennoeeie xucnotel. JJHK m PHK. Crpoenme mykmemnoBsix kucnor. Hykneorwasl. [Ipuanmn
koMmrieMeHTapHoctd. ITpasuno Yapradda. Crpykrypa JIHK — aBoiinas cnivpans. MecTOHaxX0XKICHHE
u 6uonoruueckue pynxnun JJTHK. Bunsr PHK. ®yaxnuu PHK B xietke.

Crpoenne monekyinsl AT®. Makposprudeckue cBszu B monekyie AT®. Buonornueckue QyHKIuH
AT®. BoccTaHOBIIEHHEIE TIEPEeHOCUYHKH, HX QyHKIHH B KieTke. Cexsenuposanue [THK.

CrpykrypHas Owonorus: Ouoxumuueckne H OHO(M3HYECKME HCCIENOBAaHHA COCTaBa H
IPOCTPAHCTBEHHON CTPYKTYpPEI 6HOMOTIEKY -

2.3

THIBI KIETOK: SyKapHoTHUYecKas W Npokapuotudeckas. CTpyKTypHO-(QYHKIHOHAIBHEIE 00pa3oBaHus

KJIETKH,
Crpoensne npokapuoTnueckoit kinerku. Kierounas crenka 6akrepuii u apxed. OcoOeHHOCTH CTPOCHHA




rerepoTpodHOi 1 aBTOTPO(HOI MPOKAPHOTHIECKHUX KIIeTOK. MecTo ¥ pojib MPOKAapHOT B fuoneHo3ax.
Crpoenne H (YHKIHOHMpOBAHME JYKAPHOTHYECKOH  KICTKH. [Inasmarmdeckas MembGpaHa
(mmasmanemma). CTpyKkTypa — IUIa3MaTH4ecKOd — MeMOpaHBL Tpancnopr  BelecTs  4epes
ITa3MaTHYeCKyl0 MemOpany: naccuBHEm (muddysusa, obnerdénnas aud¢ysns), aKTHBHBIM
(TIepBHYHBIA ¥ BTOPHYHBIA aKTHBHEI TpaHcnopt). [lomynpoHuaeMocTh meMbOpanbl. PaboTa HaTpHii-
KaJIMeBOro Hacoca. DHJIOMMTO3: MHHOMKATO3, (haromuTo3. Jx3onuto3. Kinerounas crenka. CTpykrypa u
(GYHKIMH KIETOYHOM CTEHKH pacTeHuM, rpuboB.

Ilutonnasma. Ilurozoms.  Ilurockesner.  JIBikeHHE — IMTOIIA3MBL. OpraHoufisl  KIETKH.
OnHOMeMGpaHHBIE OpraHOMABI KIETKH: sHAomnasMatudeckas cets (JIIC), ammapar I'ombmxw,
JM30COMBI, HX CTPOEHHE ¥ (QyHKIMH. B3auMOCBs3b 0THOMEMOPaHHBIX OPraHOuA0B KieTKH. CTpoeHue
rpaHyJIApHOTO peTuKyiIyma. CHHTes pacTBOpUMBIX GenkoB. CHHTE3 KIETOHUHBIX meMOpan. ['magxuit
(arpaHy/IspHEIL) SHIOIUIa3MaTHYecKui perukymym. CekperopHas (QYHKIHA anmnapara Iomsmxw.
TpaHCIIOPT BEMIECTB B KIeTKe. Bakyonu pacTHTEIbHBIX KIETOK. KieTOUHbIA COK. Typrop.
[ToTyaBTOHOMHBIE OPraHOM/IB! KJIETKH: MHUTOXOHPHH, TIACTHBL.

Crpoenne u (GYHKUMH MHTOXOHIPHMEH M TmacTHA. [lepBudmble, BTOPHYHBIC W CIIOXHBIE MIIACTHBI
()OTOCHHTE3MPYIOMUX 3YKApHOT. XJIOPOILIACTEL, XPOMOILIACTEL, JICHKOIUIACTE BBICIIAX PACTCHUM.
HememGpannbie opraouas! kietkd Crpoenne M (yHKIMH HeMeMOPaHHBIX OPIaHOHMIOB KIETKH.
Pu6ocomsl. Muxpodunaments. Mpmueunsie kieTkd. Mukporpybouxu. Kierounsiit nentp. CTpoeHue u
JBWKEHHE KTYTHKOB U PecHHYeK. MHEKPOTPYOOUKH HUTOIUIa3MbL LeHTpHOIIE.

Snpo. O6onouka sifpa, XpOMAaTHH, KAPHOILIa3Ma, SIPBLINKH, HX CTPOCHHE H byskuun. SnepHbrit
GeJKOBBIH MATpHKC. IIpoCTpaHCTBEHHOE DACIONOXNEHHEe XpoMocoMm B HHTep(asHoM sape. benkn
XpOMaTHHA — THCTOHBI.

Knerounsie BimoueHus. CpaBHMTENbHAs XapaKTEPHCTHKA KJIETOK SYKapHOT (pacTHTEIbHOM,
JKHBOTHOI, rpubHOi) )
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ACCHMMJISINS ¥ IMCCHMEIISIIHS — IBE CTOPOHBI MeTabomnu3ma. Tumsl 0OMeHa BeImecTB: aBTOTPOdHEIH
¥ retepoTpodHEN. YuacTue KMClopoja B OOMEHHBIX IIpoleccax. DHepreruyeckoe obecredeHne
krerku: mupespamenue AT® B obMmeHHsIX mporeccax. ®epMEeHTATHBHBIA XapakTep peakiHii
KIIeTounHoro Metabom3ma. MEepPMEHTE], HX CTPOEHHE, CBOMCTBA H MeXaHn3M zeiicTeus. KopepmeHTsr.
Otnuamst hepMEHTOB OT HEOPTaHWYECKHX KATAIM3aTOPOB. BelKH-aKTHBATOPE! ¥ GelIKH-MHI HOUTOPEL.
3aBHCHMOCTb CKOPOCTH (hepPMEHTATHBHBIX PEaKIUH OT PasTHIHBIX (aKTOPOB.

[lepBAYHELA CHHTE3 OPraHMYeCKHX BemecTs B kieTke. PoTocuuTes. POk XI0pOMIacToB B mporecce
dborocuntesa. CeertoBas u TeMHOBas (a3sbl. IIpoaykTHBHOCTH (oTocHHTe3a. BiusHME pasTHYHBIX
(hakTopoB Ha cKopocTh hoToCHHTE3a. 3HaYeHHE POTOCHHTESA.

XemocuHTe3. PasHooOpasWe  OpraHW3MOB-XEMOCHHTETHKOB:  HHTpHHIHpyOIIHE OakTepu,
sxenesobakTepun, cepobakTepuH, BOAOPOIHbIE OakTepun. 3HaYCHHE XEMOCHHTE3A.

Anaspobuble opranu3Mbl. Bunsl 6poxenns. [IpogyKTsl OpOXKeHHS U HX MCIONB30BAHHE HEIOBEKOM.
AHaspo6HBIE MEKPOOPTaHM3MBI KaK 00BEKTEl OHOTEXHOIOTHH M Bo30yauTeNH Oore3He.

AnpoGHBle OpraHu3Mbl. JTamnsl dHepreTHdeckoro obomeHa. IloaroToBHTeNbHBIA STam. ['MHKOMH3 —
OecKHuCI0pPOHOE pacIeNIeHHe TTTFOKO3EL.

BHonorHueckoe OKHCIEHHWE, MM KIETOYHOE JbIXaHWe. Poib MHTOXOHApPHH B Mporeccax
Guonormueckoro okucnenus. Llukmwgeckme peaknuu. OxuemmrensHoe  docdopunuposanue.
IIpeumymecTBa a’poGHOrO IyTH OOMEHa BEIIECTB Iepea  aHaspoGHBM. I(PGHEKTHBHOCTH
JHEPreTHUECKOro obmeHa

d

Peakiiud MaTpUYHOIO CHHTe3a. [IpHHIMII KOMIUIEMEHTAPHOCTH B PEaKIUSX MATPHIHOTO CHHTE3a.
Peammszanua HacneAcTBeHHON uH(opMaumu. ['eHeTHueckMi Koj, €ro CBOHCTBA. TpPaHCKPHUIIHS —
marpuusbei cuHTe3 PHK. ITpHHIMIBI TPaHCKPHUIIUM: KOMILIEMEHTaPHOCTh, AHTHIIAPAILICIBHOCTE,
ACHMMETpPHMYHOCTE, Tpamcisims u eé sramsl. Yuactue tpacmopTeix PHK B 6uocunTese Genka.
Venopus 6nocuntesa 6enka. Kopuposanue aMuHOKHCENIOT. Poie pubocoM B 6HocHHTE3e Oenka.
Opranusanms TeHOMa y MPOKapHOT M SyKapuoT. Peryndmusd akTHBHOCTH TI'€HOB Y IIPOKapHOT.
I'unoresa omepona (®@. Kaxo6, XK. Mano). Perymsmus o6MeHHBIX mporieccoB B KieTke. KieTodHbi
roMeocTas.

Bupycel — HeKIeTOYHBIE (OPMBI XKU3HHA U obmuratHele nmapasuThl. CTpPOEHHE MPOCTBIX M CIOMKHBIX
BHPYCOB, PETPOBHpPYCOB, Oakrepuodaros.




Bupycueie 3aGojeBanus denoBeka, xkuBOTHbIX, pacteHud. CIIM]J], COVID-19, conmaneHbie H
MEeIUIIUHCKHE TTPO0IEMBI

2.6

Knerounsi ki, ero nepuoxsl u perymanus. Matepdaza m muto3. OcobGeHHOCTH IpOIECCOB,
nporekaromux B HHTepdasze. IloxroroBka kmetkm K JeneHuio.  IIpecuATeTHYecKmit
(MOCTMHTOTHYECKHH), CHHTETHYSCKHH M TIOCTCHHTETHYECKHH (IPEMHTOTHYECKHM) IIEPHOIBI
uHTEp(a3bl.

Marpuunsii cuares JJHK — perumikamus. Ilpunmuns! perumkamud JIHK: KOMILIEMEHTapHOCTS,
TIOJlyKOHCEPBATHBHBIA CHHTE3, aHTHHapauenbHocTs. Mexanmsm pemmikanuu JIHK. Xpomocomsr.
Crpoenre xpomocoM. Temomepsl u TeloMepas’a. XpPOMOCOMHbBIH HaboOp KIETKH — KapHOTHIL
JIMIIIOMIHEIA ¥ TalUIOHAHEIM HaGopsl XpoMocoM. ["oMomoruyrsbie XpoMocoMBl. [1onoBEIe XpOMOCOMBL.
Jlenenue xjaeTkd — muTo3. CTaguu MuTO32 M IIPOMCXOJSINHE B HUX ITPOIECCHL THIIBI MHTO3a.
Kaprokunes W nmTokuHe3. buonormdeckoe 3HaueHHe MHTO3a. Peryinamus MHTOTHYECKOro LHKIA
KIeTKd. [IporpaMmupyemas KireToqHas ruenns — arnomnTos.

OyHKIHOHATbHAS TEHOMHKA

OpraHu3M Kak OHOIOTHYECKas CHCTEMA

3.1

OHOK/IeTOYHBIE, KOJOHHAIBHEIE, MHOTOKJIETOYHBIE OPraHU3Mbl H MHOTOTKaHEBBIE OPraHH3MBL.
MDopMBI Pa3MHOKEHHS OPraHU3MOB: Oecrionoe (BKIIIOYas BereTaTHBHOE) H MojoBoe. Buysl OGecronoro
Pa3sMHOXKEHHS: MOYKOBaHKE, CIIOPYJISIIKS, (parMeHTalus, KIOHHPOBAaHHE.

[Tonosoe pasmuoxenne. [lonoBele KiaeTkw, mma ramersl. Me#ios. Cramgum wmeiiosa. Ilosenenne
xpomocoM B Meito3e. Kpoccurrosep. buonoruueckui cMpici Meio3a | I0JI0BOro mponecca. Meio3s u
ero MECTO B )KM3HEHHOM IIMKJIE OpPraHU3MOB.

[IpeazaponsiueBoe paszsutie., ['amerorenes y XuBOTHBIX. IlomoBeie xkenesnl. OGpaszopanue u
pasBHTHE MOJIOBBIX KieTok. Criepmarorenes u oorese3. CTpoeHHe moyoBbIX KieTok. Omrogorsopenne
¥ SMOpHOHaIbHOE pa3BUTHE KHUBOTHBIX. CrocoObl OIUIOJOTBOPEHHS: HApYXHOE, BHYTPEHHE.
[Taprenorenes.

VnmsunyansHoe passuTHe opranu3MoB (oHTOrenes). Cramuu 5MOpHOreHe3a KHBOTHBIX (Ha NPHMEpE
nsrymku). Jpobnenue. Tunsr apobnerus. OcobeHHOCTH APOOIEHAS MIEKOIHUTAIOMMX. 3apOIbIIIEBbIE
JACTKH (racTpy/sims). 3akiajka OpraHoB M TKaHEH M3 3apONBIIEBEIX JMCTKOB. B3aumHOe BiHsHWE
yacTell pasBHBAIOLIErocs 3apojenmna (dMOpHOHaNBHAd MHAYKUMA). 3akiajka IUIAaHA CTPOSHHA
’KHBOTHOTO KaK pe3yJIbTaT HMepapXWYecKHX B3auMOJCHCTBHM reHOB. BimsHue Ha 3MOpHOHaNIbHOE
pa3BUTHE Pa3IMYHBIX (JAKTOPOB OKPYIKAIOIIEH CpeIbl.

Poct u passutue XUBOTHBIX. [TocTaMOpronamsHbLi mepuo. [Ipsamoe u HenpsMoe passutue. PassuTtue
¢ Metamop(o30M y Oecrio3BOHOYHBIX W ITIO3BOHOYHBIX JKHBOTHBIX. BHOIOrHYECKOE 3HaYEeHHE IPAMOT0
H HENpsSMOTO Ppa3sBHTHS, MX PACIPOCTPAaHEHWE B NpHpoAe. THNBI pocTa XHUBOTHBIX. DaKTOpPEI
PeryJsiiH pocTa JKUBOTHBIX M uenoBeka. CTamum mOCTIMOPHOHAIBHOIO Pa3sBHTHS Y JKHBOTHBIX U
genoBeka. [lepuozsl oHTOreHE3a Yen0BEKa.

PasMHOXEHHE W pa3BUTHe pacTeHuil. [ameToduT u ciopodut. Me#o3 B )KH3HEHHOM LIHKIIE PACTECHHH.
O6pazoBanue cnop B mpouecce Mmeiosa. I'amerorenes y pacteHuil. OIUioOTBOpEHHME M Pa3BHUTHE
PacTHTENBHBIX OpraHA3MOB. JIBOWHOE OIUIOJIOTBOpPEHME Yy IBETKOBBIX pacTenui. ObpasoBanue u
pa3sBHTHE CeMeHH. MexaHH3MBbl PeryJIAliy OHTOICHE3a Y PACTCHUA M AHUBOTHBIX

3.2

Wcropust CTAHOBICHHA H pasBHTHA IE€HETHKH Kak Haykd. OCHOBHBIE T€HETHYECKHE IOHATUSL M
CHMBOJIEL. ["OMOJIOTHYHEIE XPOMOCOMEI, a/lIe/IbHBIE T'€Hbl, ATbTePHATUBHBIE IPH3HAKH, JOMUHAHTHBIH
M PEeCCHBHELI NMPH3HAK, TOMO3HIOTa, T€TePO3HTroTa, YHCTas JMHHUS, THOPH/LI, TeHOTHII, (EHOTHII.
OCHOBHBIE METO/B! F€HeTHKH: THOPHIOIOrHYECKHM, [IHTOIOTHYECKHH, MOJIEKYIISIPHO-TeHETHIECKHM
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Mororubpuanoe ckpemuBanue. [lepsrrii 3akoH Menjens — 3akoH eIMHO00pa3us THOPHIOB [IEPBOTO
nokonenns. [IpaBuno nomuHupoBanus. Bropoii 3akon MeHens — 3aKOH pacIIETUICHHs IIPH3HAKOB.
[TuToNIOrHYecKrue OCHOBEI MOHOTHOPHIHOIO CKpeIuBaHus. [ HII0TE€3a YHCTOTH raMeT.
Analmsupyrolnee CKpelnuBaHHe. [IpOMEXYTOYHBIH XapakTep HacleloBaHHA. PacienieHue
IPU3HAKOB IPH HEIOJHOM JOMHHHPOBAHUH.

JurnOpugHoe cKpeimuBaHHe. TpeTHH 3akoH MeHzaens — 3aKkOH HE3aBHCHMOIO HAC/IEIOBAHHS
npu3HakoB. [ [uTonorndeckne OCHOBBI AUTHOPHIHOTO CKPEIIMBAHHS.

CuerienHoe HacnenoBanwe npusHakoB. Pabotsr T. Moprana. CrenneHHoe Haclle[IOBaHHE TI'EHOB,
HAPYIICHHE CISIUICHUs MEX/Ty TeHaMu. XpOMOCOMHAs TEOPHs HACIEACTBEHHOCTH.




[eHeTnKa moNia. XPOMOCOMHBIN MEXaHHW3M ONpEENICHHS 1Moja. AYTOCOMBI H ITOJIOBBIE XPOMOCOMBI.
ToMoraMeTHBIi M TreTeporaMeTHBIM moi. ['eHeTHdeckas CTPYKTypa TIIOJIOBBIX XPOMOCOM.
Hacnenosanue NpU3HAKOB, CLHEIIEHHEIX C ITOJIOM.

T'eHOTHII KaK LEIOCTHAS cHcTeMa. [lmeoTponus — MHOJKECTBEeHHOE [eHCTBUHE IreHa. MHOKECTBEHHbIHA
autemn3M. BsanmopeiicTsre HeamuenbHbX reHoB. Kommementapaocts. Jmucras. [lommmepus

3.4

BsauMozeiicTBHe TeHOTMNAa M Cpeabl mpd QopMupoBaHud (eHoTHna. M3MEHYMBOCTH IIPU3IHAKOB.
KauecTBEHHBIE M KOJMYECTBEHHBIE IIPHU3HAKH. DBHABI H3MEHYMBOCTH: HEHAC/ICACTBCHHAs U
HACJIe/ICTBEHHAs.

Momudukanponsas H3MEHIMBOCTE. PONB cpeibl B (JOPMHUPOBAHMH MOIM(UKAMOHHON H3MEHYHBOCTH.
Hopma peakiuyu Npu3Haka. BapHalmoHHEN psan W BapuaumonHas kpueas (B. Morammcen). CpoiictBa
MOTA(UKAITMOHHOH N3MEHIUBOCTH.

[eHOTHIHYECKAs H3MEHUYMBOCTL, CBOMCTBA TIE€HOTHITMYECKOH H3MEHYMBOCTH. BHIBI IEHOTHIMYECKOH
H3MEHYMBOCTH: KOMOMHATUBHAS, My TallMOHHAsL.

KomO6uBaTHBHAS M3MEHIHBOCTh. Meii03 1 MOJIOBO# Mponece — OCHOBAa KOMOMHATHBHOH M3MEHYHBOCTH.
Poms KOMOMHATUBHOM H3MEHYMBOCTH B CO3/IaHUH TE€HETUYECKOTO pa3sHoo0pasys B IpeIesiax OIHOrO BU/A.
MyTarioHHas M3MEHYHBOCTh. BHIBI MyTalluii: I'eHHBIE, XPOMOCOMHbIEC, reHoMHble. CIOHTaHHbBIE H
HHIYIAPOBaHHBIE MyTallMH. SIIepHBIE M IHMTOIIa3MaTHyeckue Myramud. Comardeckue U TIOJIOBBIE
MyTaiuH. [IpUUHEEl BOSHUKHOBEHHS MyTalliil. MyTareHsI # UX BIMSHHE HA OPraHA3MBblL. 3aKOHOMEPHOCTH
MYTAIIMOHHOTO Tpoleccd. 3aKOH TOMOJNOIHYECKHX PAJOB B HaciencTBeHHOH u3menumsoctd (H.M.
Basunos). Baesasiepras H3MEHYHBOCTD X HAC/IC/ICTBEHHOCTD

3.5

Kapuotun wemoBeka. MexayHapoiHas IporpaMMa HCCIeOBaHHS TIeHoMa denoBeka. MeToxs!
M3y4eHHs TCHETHKH YeI0BEKA: TeHeaJOrHIecKui, OIM3HEOBEIM, IUTOrCHETHICCKHH, MOy ILHOHHO-
CTATUCTHYECKHMH,  MONeKyIspHO-reHeTHYecKHi.  CoBpeMeHHOE  ompeJelleHHe  IE€HOTHIA:
MOJHOTEHOMHOE CEKBEHMPOBAaHME, IeHOTHIIMPOBaHHe, B TOM umciae ¢ nomompro III[P-amanusa
HacrecTBennble 3ab0jeBanus deloBeKa. | eHHBle B XpomocoMHble 0ojie3HH yenoBeka. bomesnu ¢

HACJIEJICTBEHHOM MPEIPacoNOKeHHOCTBI0. 3HAYEHHE MEIMIMHCKOA IeHETHKH B NPEJOTBPALICHHH H |

JICYEHNH TeHETHUYECKHX 3a00eBanuii uemoBexa. CTBOJIOBBIE KJIETKH

3.6

JloMecTHKAIHS ¥ CelIeKIHs. 3apoKIeHue CeNeKIy | qoMecTiranuu. Yyenue H.M. Basuiosa o nenTpax
MPOHCXOXK/IEHHS 1 MHOT000pa3Hs KyJbTYPHBIX PacTeHMH. Poik cenexnnu B CO3[aHuK COPTOB PACTCHUH
H [OpoA KMBOTHBIX. CoOpT, mopoja, mTaMM. 3aKOH TOMOJOTMYECKHX pPsAJIOB B HACJEICTBEHHOH
m3merunBoctr H.M. Basuiiosa, ero sHaYeHye isl CENEKIHOHHON paboTEL.

MeTomsl celeKMoHHON paGoTel. MckyccTBEHHBIH OTGOpP: MAacCOBBIM M HHIMBHIYaTbHBIA. DTallbl
xoMbGuBanuonHol cenexkiuu. Mcnpitanue mpowsBopuTeneil mo noromcTtBy. OtGop mo remorumy ¢
IIOMOIIBIO OLIEHKH (PEHOTHIIA IOTOMCTBA B 0TOOP IO TeHOTHITy ¢ nomornsko anamusa JJHK.
VcKycCTBEHHBIH MyTareHe3 Kak METOJ CeIeKIMOHHOM paboTel. PamwanuoHHBIM M XMMHYECKHH
MyTareHe3 Kak MCTOYHHMK MYTAaIlUil y KyJIbTYpHBIX (opM oprasusmoB. Mcrmone3oBaHue reéHOMHOIO
pemakTHpoBaHHA B MeTomoB pexomOmHanTHBIX JIHK 118 momydeHus HCXOZHOrO MarepHaia s
CEJIeKIIMH.

[Tonyuenre NOMMIUIONIOB. BHyTpuBHIOBas TruOpUIM3alM. bBIM3KOPOACTBEHHOE CKpEIMBAHME, WIH
uHGpHMHET. HepoACTBeHHOE CKpeImBaHue, Wik ayTopumuHr, ['ereposuc 1 ero npudmHel. Menons3osanue
rereposuca B ceneximn. Ornanénras rubpummsamus. [Ipeogonenue Gecrnomusa MeKBHIOBBIX THOPHIOB.
JlocTrokeHHs CeNeKIMH PacTeHHi M JKUBOTHEIX

3.7

O6BEKTBI, HCIOIB3YEMBIE B OMOTEXHOJIOTHHE, — KJIETOYHBIC ¥ TKAHEBBIE KYJIBTYPEL, MUKPOOPraHU3Mbl, X
XapaKkTepucTHKa. TpaguiuuoHHas OHOTeXHONOrHs: XieOOoNeueHHE, IMOJYYEHHE KHCIOMOJOYHBIX
IPOAYKTOB, BHHOAEMME. Muxpobuosnorndeckuii cunTe3. OOBEKTE MEKPOOHOIOIHIECKHAX TEXHOJIOTHH.
[Ipon3BoacTBO Geika, aAMUHOKHCIOT B BHTAMHHOB. MCKycCTBEHHOE OIUTOAOTBOPEHHE. PEeKOHCTPYKIIHs
SHIEKIeTOK H KJIOHHPOBaHHE XMBOTHEIX. MeTo | TpaHCIUIaHTALMH P KIIETOK.

XpomocoMHas W reHHas MHKeHepHs. VCKycCTBeHHBIM CHHTe3 IeHa M KOHCTPYMPOBaHME
pexombunanTHeX JIHK. JlocTH)keHHS M TEpPCTIeKTUBBEI XPOMOCOMHOM M TEHHOM WHXKEHEPHH.
Memuuunckue 6uorexHonoruy. Fenonp3oBanne CTBONOBBIX KIETOK

Cuctema 1 MHOr006pasue OpraHuyeckoro Mupa

4.1

Brosnorugeckoe pasHoo6pasue opranuzmoB. CoBpeMeHHas CHCTeMa OPraHUYecKoro Mupa. [TpuHIHIIBI




kraccudrKaniy opraiu3MoB. OCHOBHBIE CHCTEMATHYECKHUE TPYIIIIBI OPraHU3MOB.
OcoOeHHOCTH CTPOEHHS M JKMU3HENEATEIBHOCTH OIHOKJIETOYHBIX OPraHW3MOB. bakTepum, apxew,
OJTHOKJIETOUHBIE IpiOBI, OJHOKIETOYHEIE BOJOPOCIIH, JpyTHe NPOTHCTHL. KoNOHHAIbHEIE OPraHH3MBl.
JIBHkeHHMe OJHOKJIETOYHBIX OpPraHU3MOB: aMmEOOMIHOE, JKIYTHKOBOE, PECHHYHOE. 3aluTa Yy
OJJHOKJICTOYHBIX OPraHM3MOB. PasfpaxkuMOCTh y OIHOKJIETOYHBIX Oprani3MoB. TakcHChl

4.2

MHOTOKJIETOYHEbIE pacTeHHs. B3auMOCBsA3b YacTed MHOTOKJIETOYHOrO OpraHu3Ma. [KaHW, OpraHbl U
CHCTEMBI OPraHOB MHOTOKJIETOYHOro opranmiaMa. OpraHusMm Kak euHOe Ienoe. TKaHW pacTeHHH.
Ture! pacTHTeNBHEIX TKaHeH: o6pasoBaTesbHAs, IIOKPOBHAS, IIPOBOJSINAS, OCHOBHASA, MEXaHUYecKas.
OcobernocTH cTpoeHus, QyHKINN U PacroyIOKEHHs TKaHeH B OpraHax pacTeHHH

4.3

BereraTuBHBIE M TeHEpaTHBHBEIE OpraHbl pacTeHuil. DyHKIUKW OpPraHoB U cHcTeM opraHoB. Kapkac
pactennii. JIBH)KEHHE MHOTOK/JIETOYHBIX pPAacTeHHH: TPOHMH3MBl W HacTHH. [lornoimeHne BOEI,
YTJIEKHCIIOTO I'a3a i MUHEPAJIbHBIX BEIECTB pacTeHuAMM. Jlprxanue pacteHuit. [{uddysus razor uepes
NOBEPXHOCTh KJIETKH. TpaHCIOpPTHBIE CHCTEMBI pacTeHHH. BrimeneHme y pacteHuil. 3ammura y
MHOTOKJIeToYHBIX pacTeHnit. Kyrukyna. CpencTBa nacCHBHOM M XHMHYECKOH 3amAThl. OHTOHIHIEL
PaszmpaxkumMocTe B peryssiius y OpraHusMoB. Pa3gpakuMocTs W peryafmus y MHOTOKJIETOYHBIX
pacTeHu#. POCTOBEIE BEIECTBA U HX 3HAYCHUE

4.5

MEoroxeTo4HbIC KHBOTHBIE. B3aMMOCBA3p 9acTell MHOTOKJICTOYHOIO OpraHd3Ma. |KaHH, Opraibl B
CHCTEMBI OPraHOB MHOTOKI/IETOYHOro opranu3ma. OpraHusm kak emuHoe nemoe. 'omeoctas. Tkanu
JKHBOTHBIX M 4eJIOBEKAa. THIIBI KABOTHBIX TKaHeH: SMUTEIHANLHAS, COeJIMHHTEILHAs, MBIIIeYHasd,
HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIHH M pacloJOKEHHS TKaHEH B opraHax JXHBOTHBIX H
qyeJoBeKa

4.6

OpraHbl ¥ CHCTEMBI OpraHoB JXMBOTHBIX. PYHKUMH OpraHoB M cHCTeM opraHoB. Omnopa Tena
oprausmMoB. Ckelersl OJHOKIETOYHBIX M MHOIOKJIETOYHBIX XKHBOTHBIX. HapyXHBIi ¥ BHYTPEHHUN
ckeneT. CTpoeHME H TUITBI COSIUHEHUS KOCTEH.

JBrkeHHe MHOTOKJICTOYHBIX *KHUBOTHBIX. [IuTanue xuBoTHBIX. [IuTaHMEe MO3BOHOYHBIX JKHBOTHBIX.
Jerxanne sxuBoTHEIX. KoxkHoe nprxanue. XXabepHoe U NErovHoOe JBIXaHHE.

JlbIxanue MO3BOHOYHBIX JKHBOTHBIX. DBOJIOLMOHHOE YCIIOXXHEHHE CTPOEHHS JIETKHX ITO3BOHOYHBIX |
JKUBOTHBIX. JlpIXarelbHas CHCTeMa dYejaoBeka, MeXaHW3M BEHTWIANMH JETKHX Yy NTHN U |
MJIEKOMATAIONIAX. TpaHCIOPT BELIECTB Y OPraHW3MOB. T1paHCIOPT BEIIECTB Yy JKABOTHBIX.
Kposenocnas cucrema u e€ opraHbl. KpoBeHOCHas CcHCTeMa IIO3BOHOYHBIX JKHBOTHBIX. Kpyru
KpoBoOOpameHys. DBOMIOIMMOHHEIE YCIOKHEHHS CTPOSHHs KPOBEHOCHOH CHCTEMBI INO3BOHOUYHBIX
JKHBOTHEIX. Beienenne y opranu3moB. Beinenenne y xkuBoTHEIX. CokpaTuTenbHble BaKkyomd. Opranbl
Bhiienienns. CBs3b TONOCTH Tella C KPOBEHOCHOW M BBUICIUTENbHON cHcTemMamu. Beiienenue y
TIO3BOHOYHBIX JKHBOTHBIX. 3alTUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. I [OKpOBHEI H HX IIPOU3BOJHEIE.
PaszgpakuMoCcTe M peryismus y OpraHH3MOB. Pa3fpaXMMOCTh y OJHOKJICTOYHBIX OPraHH3MOB,
Takcucrbl. Pa3mpakuMOCTh W PEryJsiliis y MHOTOKIETOYHBIX pacTeHHH. PocTOBBIC BemecTBa W HX
3HAYEHHE.

HepeHras cucteMa u peIeKTOpHASA peryJiusa Y MHOTOKJIETOYHBIX KUBOTHBIX. HepBHas cucrema u eé
OTJIEJIBL. DBOTIOIIMOHHOE YCIOMHEHHE CTPOSHHUS HEPBHON CHCTEMBI Y )KHBOTHBIX.

PaspaboTka anropuTMOB W IporpamMM ans 3(@exkTuBHON (GYHKIMOHAILHOW aHHOTALHH TE€HOMOB,
TPAHCKPHUIITOMOB, IPOTEOMOB, METab0JIOMOB MUKPOOPIraHU3MOB, PaCTeHHH, JKUBOTHEIX H UEJIOBEKA

5.1

 OpranusM 4ejioBeKa 1 ero 3JI0poBbe

OpraHsl ¥ CHCTEMBI OpraHoB denoBeka. OT/IeNbl rOIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedriekce
u pedrekTopHas payra. besycioBHble H yclOBHBIE pediekchl. ['ymMopanbHas perynsanus H
SHIOKPHHHAS CHCTEMA JKMBOTHBIX M desioBeka. JKenessl SHIOKPHHHOH CHCTEMBI W HMX TOPMOHEL
JleiictBie rOpMOHOB. B3aMMOCBA3b HEPBHOH W 3HAOKPHHHOH cHcTeM. ['mmoramamo-runodmusaphas
cuctema. Pedexc u pepnexropHas gyra. be3yciioBHEIE H YCIOBHBIE PE(IIEKCH

3ammra opranu3ma oT Oonesneit. MMmyHHas cucrema dvenosBeka. KIleTodHBi H TryMOpPajbHBIA
UMMYHHMTET. BpOXKNEHHBIA, NpHOOpeTEHHBIH cHelUGHYECKH HMMYHHTET. TeopHs KIOHAIBHO-
cenektuBHOoro wummynarera (I[1.0pmux, @.M.Bepuer, C.Tomnerasa). BocnamuTenbHbIE OTBETHI
opranu3MoB. Poitb BpOXKIEHHOr0O HMMYHHTETA B Pa3BUTUH CHCTEMHEIX 3200 I€BaHUH

KpoeeHocHas cucrema u eé opravbl.  Cepime, KpOBEHOCHBIE cOCyJanl M  KpoBb. Kpyru




kpoBooGparenus. Pa6ora cepaia i e€ peryaius

5.4

Jlpixanue gemopeka. Juddysus ra3oB uepes MOBEPXHOCTh KICTKH. JIpIXaTe/bHasd CHCTEMA YeNIOBeKa.
JIpIXaTenbHas OBEpXHOCTh. Perymsmus aprxanus, JlsxatenbHeie 00hEMbI
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[InmeBapuTenbHas cucTeMa yenoBeka. OT/eNbl NHINEBapUTENBHOrO TpakTa. [lummeBapurenbHbIe
’eJe3bl. BHYTPHIIONOCTHOE H BHYTPHKIIETOYHOC NHAIICBAPCHUE

5.6

ITokpoBel ¥ uX mnpousBogHble. Oprasbl BBIICTCHUA. [Touku. Crpoenue ¥ (QYHKIHOHHPOBAHHE
Hedpona. PuibTpanMs, CeKpeuus M OOpaTHOe BCACHIBAHHE KaK MEXaHU3MBI paboTEl OpraHoB
peinenenus. O6pa3oBaHHE MOYH Y UECIOBEKA

5.7

JIBwkeHHe dejoBeka: MplmedHad cucTeMa. CkesleTHbIC MBIIIEI M UX pabora. CtpoeHue H THIIBI
COEIMHEHHS KOCTEH

Teopus sBooiy. Pa3BuTHE XKU3HA HA 3eMIle

6.1

Dpomonuonnas teopus Y. JJapeuna. [Ipeiocsuiky BOSHUKHOBEHUS JapBUHU3MA. )Kmnb W Hay4Has
nestensHOCTh Y. [lapsuna,

Jpwxymue cuisl sBomonud BuaoB mo Y. JlapsuHy (BBICOKas HHTCHCHBHOCTR Pa3MHOXKEHHA
OpraHu3MOB, HACJIE/CTBEHHAs M3MEHYMBOCTH, 0OOpp0a 3a CYIIECTBOBAHHE, CCTECTBCHHBIH K
HCKYCCTBEHHEIH 0TOO0D).

Odopmnenne cunTeTndeckod Teopun spomonuu (CT3). HelirpanbHas Teopus IBOJIONHH.
CoBpemeHHasi 3BONIOIMHOHHAS OHONOrHMA. 3HAYEHHWE OSBOJIOLMOHHOH TEOPHHM B dopmupoBanuu
€CTEeCTBEHHO-HAY4YHOM KapTHHBI MHpa

6.2

[lomynsims Kak sIeMeHTapHas eMHHIA 3BOMONHH. COBpEMEHHBIE METOJbI OLCHKH I€HETHYECKOro
pasHooOpasua ¥ CTPYKTYpsl momyssinuil. M3menenue reHoonJIa MOMYNISIMM Kak 3JIeMEHTapHoe
3BOJIOIIMOHHOE SIBJICHHE. 3aK0H reHeTHdeckoro papHosecus k. Xapau, B. BainGepra.
DreMeHTapHBle (aKTOPHI (IBMXKYIMUE CHIBI) 3BONIOMMH. MyTanuoHHs npouecc. KomOuHaTHBHASL
u3MeHYMBOCTh, Jlpeiid reHOB — cCHOydaifHEIC HEHANpaBICHHLIE M3MEHEHHS YacTOT auienei B
monymimusx. Oddexkr ocHoBatens. Murpammm.  Mzomsums momymanumi:  reorpadudeckas
(mpocTpaHcTBeHHas), Guonornyeckas (PENPOIyKTUBHAL).

EcrecTBeHHEIH oT60p — Hampasusiommii Qaxrop SBomonud. DOpMBI €CTECTBEHHOro oTbHopa:
ABIOKYIIHH, CTabMIM3APYIONIA#, pasphiBaromuil (au3pynTusHb). [lonosoi ot6op.
[TpucnocobIeHHOCTh OPraHU3MOB KaK Pe3yIbTaT MEKPO3BOMONuH. BosHHKHOBEHHE IIPHCTIOCOOICHHH
y opraausmoB. Apomopo3sl u uamoazantamuu. IlpuMepbl NpHCIOCOOIEHHN y OpraHH3MOB.
OTHOCHTENBHOCTE IPHCIOCOOIEHHOCTH OPraHH3MOB.

Buz, ero KpuTepuu M CTpyKTypa. BumoobpasoBaHue KaK pe3ysibTaT MHKpodBosormu. Msomsamus —
KmoueBoii (aktop BumooOpazoBamus. I[lytm m cmoco®el BHAOOOpasoBaHMA: AMLTONATPUYESCKOE
(reorpaduueckoe), CHMIATpuYeckoe (3KONOTHYECKOE), «MTHOBEHHOE)»  (IOJMILIOHIM3AIHS,
rubpuamazamis). JmuTensHOCTb 9BOMOMOHHEIX IIPOIIECCOB.

Mexauuzmbl GopMHPOBaHHS OHOIOrHYECKOr0 pa3sHOOOpasus.

Pone 5BOMONHOHHON OGHONOTMM B pa3paboTKe Hay4YHBIX METOJI0OB COXpaHEeHHd OHOpasHOOOpasus.
MHEKpPO3BOITIONHS B KOIBOJIOIHS TApa3uTOB M HX X03seB. MexaHn3Mbl GOPMUPOBAHHUS YCTOHUMBOCTH
K aHTHOMOTHKAM M cioco0bI 60ps0bI ¢ HEH

6.3

Metoapl H3ydeHHS MaKpO3BOJIOIHH. e — METO[Bbl M3YYEHHS OBOIIONMH.
[Tepexomusie GopMbI ¥ GUIOreHETHUECKHE PAIBI OPraHH3MOB.

Buoreorpaguueckue MeTOABl W3ydeHHs SBomonuH. CpaBHeHHe ¢iophl M (QayHbl MaTepukoB U
octpoBoB. buoreorpadugeckue obnactu 3emnn. BHIBI-OHAEMUKH U PETHUKTEL

OMOPHOJIOTHYECKHE U CPABHATENBHO-MOP(OIOrHueCcKiHe METO 1Bl H3YUeHH 3BOIIONHH. ['eHeTHYECKHE |
MEXAHM3MBI 3BOJIOLMM OHTOreHe3a M IMOSBIIEHHS HBOIIONHOHHBIX HOBIIECTB. ['OMONOrHYHBIE H
aHaJOTMYHbIE OpraHel. Py[IMMeHTapHBIE OpraHbl M aTaBU3MBL MoOIeKyIspHO-TeHETHYECKHUE,
OMOXMMHMYECKHE W MaTeMaTH4eCKHe METOJbl M3YYCHHUs OBOMIONMH. [OMONOrHYHBIC TI€HEL
CoBpeMeHHEIE METOIBI IIOCTPOCHHS (DHIIOTEHETAHYECKHX JCPEBBER.

XPpOMOCOMHEBIE MYTAIIHU ¥ BOIFOIHS T€HOMOB.

O6mue 3axonomepHocTH (mpaBuiia) 3Boirornu. HeoOparuMocTh 3BOMONMH. ANAanTHBHAS Pajualis.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOIIMH

6.4

Hayusble TUmoTessl NpOMCXOXIeHHs xu3Hu Ha 3emne. AGuoreHe3 W mancnmepmus. JloHayuHble




IpEJCTABICHHs O 3apOXKACHHH JKH3HU (KpeaumoHH3M). I'HMIoresa HOCTOSHHOIO CaMO3apOKICHHUS
Ku3HH U eé onposepxkerne onsitamu ©. Pequ, JI. Cnannannanu, JI. [Tactepa. IIporcxoxaenne xKu3Hu
U acTpoOHOIIOrHA.

OcHOBHBIE 3Talmbl HEOpPraHWdeckod osBomonuu. Ilmamerapmas (reonoruydeckas) 3BOJIOLMS.
XuMuueckas 3BOJIONMs. AOHOreHHBIM CHHTE3 OPraHHYeCKMX BemecTs U3 Heopraaudeckux. Onsir C.
Mumnepa u I'. IOpu. OGpa3zopanue mnonmumepoB u3 MoHomepoB. KoamepsarHas rumoresa A.M.
Onapuna, rumoresa neppuunoro Oymbona k. Xonngelna, reHermueckas rumoresa I'. Mémnepa.
Pu6osumer (T. Yex) u runoresa «vupa PHK» V. T'mnbepra. ®opmmpoBanue memOpaH H
BO3HHUKHOBEHHE IIPOTOKIIETKH.

Ucropus 3emim U MeTO[BI €& M3ydeHHd. MckomaeMble opraHMdeckue ocTarkd. I'eoxpoHonorus u eé
metonbl. OTHOCHTENBbHAS W abCOIOTHAS TeOXPOHOJIOTHA. | '€oXpoHONMOTHYecKas INKaga: 0HBL, 3P
TIEPHOJIBI, STOXH.

HauansHble 3Tansl opradpgeckoll sBoymonuu. [TosiBieHHe U SBOJIONUS MEPBHIX KIETOK. DBOJIOLUS
MmeTabonu3Ma. Bo3HHKHOBeHHE mMepBeIX dKocucteM. CoBpeMeHHBIE MHUKpPOOHBIE OHMOINIEHKH Kak
aHaJor nepBbIX Ha 3emie coobmecTB. CTpomMaTonuTsl [IpoKaprHOTHL H 3YKapHOTEIL.

IIpoucxoxaenne  sykapuoT  (cHMOMOreHe3).  DBOJIOLHOHHOE  IIPOHUCXOXICHHE  BHPYCOB.
IIpoHCX0XACHAE MHOTOKJICTOYHEIX OPraHu3MOB. BO3HHKHOBEHHE OCHOBHEIX TPYIIT MHOTOKIETOYHBIX
OpraHu3MOB.

OCHOBHEIE 3TaIlBl 3BOJIIOIAH BEICHINX pacTeHuil. OCHOBHBIE apoMop(o3sl pacTenuil. Berxoa pacTenui
Ha cymy. [losBreHHE CHOpPOBBIX pacTeHHH M 3aBoeBaHMe uMH CcymHd. CeMeHHBIE pPaCTEHHS.
[TpoucxoxJeHUE [IBETKOBBIX PACTEHHH.

OCHOBHEI€ 3TAIlBI YBOJIONHH KHBOTHOTO MUpa. OcHOBHEIE apoMop(o36! KHUBOTHEIX. Bernckas dayHa.
KemOpuiickuii B3pbIB — TOABJICHHE COBPEMEHHBIX THUIOB. IlepBhle XOpAOBhIE KHMBOTHbBIE. JKH3HE B
BOJIE. DBOMIONMA MO3BOHOYHBIX. [lpomcxoxnmenume amduOmit m pentuimmi. IIpomcexoxneHue
MJIEKONMTAIOMMX H nrul. [lpuenun kimodeBoro apomopdosza. OcBoeHuwe OecIO3BOHOYHBIMH H
TIO3BOHOYHBIMH JKUBOTHBIMH CYIITH.

PasBuTHE XH3HH Ha 3eMile 10 5paM M IEPHOJAAM: apxeH, MPOTEPo30H, NaIeo30H, ME3030H, KaltHO30H.
O6Ias XxapakTepHCTHKA KIIMMaTa M TeoJIorHYecKuX npoueccos. IlogBienre 1 paciBeT XapakTePHBIX
Oprau3MoB. YrieofpasoBaHue: ero yCIOBHS U BIMSHHE HA Ia30BbId cOCTaB aTMOC(EPEL.

MaccoBble BEIMHPAHHS — SKOJIOTHYECKHAEe KPHU3UCEI mpomuioro. IIpHYMHEI M CJIEICTBHS MACCOBBIX
BeiMupanuil. COBpeMEeHHBIN 3KOTOrHIECKHit KPU3HC, €0 0CO6EHHOCTH

6.5

Paspensl ® 3amasm  amTpomosorud. Meronsr antpononorud. CTaHOBIGHHE MpPEICTaBIEHHN O
IIPOUCXOIKIACHUH dYenoBeka. COBpeMEHHbIE HAYYHBIE TEOPHH.

CXOICTBO UeNoBEKAa ¢ JKUBOTHRIMH. CHCTeMaTH4yeckoe IOJIOXKEHHE uenoBeka. CBHIETENbCTBA
CXOJICTBA 4YEJOBEKA C JKMBOTHBIMH: CPaBHHTEIbHO-MOP(OIOTHYECKHE, SMOPHOJIOTHIECKHE,
dusnonoro-6uoxumMudeckne, nopeaeHdeckne. OTIHIMA YeIOBEKa OT KHBOTHBIX. [IpAMOX0oK/IeHHE H
KOMIIJIEKC CBS3aHHBIX ¢ HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOH CUTHAIbHOM CHCTEMBI.
Jemwxymue cuwibl ((GakTopel) aHTpororeHesa: OHonmormdeckue, conuanbHele. COOTHOIICHHE
6HOOTHIECKHUX U COIHATBHBIX (PAKTOPOB B aHTPOIIOIEHESE.

OCHOBHEIE CTAJIMH aHTPOIOreHe3a. ABCTPAIONUTEKH — JBYHOTHE IPEIKH mojed. YenoBexk yMenbli,
IepBhIE H3TOTOBIEHHs Opyauil Tpyaa. YenoBeK NpAMOXOIAIIMA ¥ MEPBEIHM BBIXOJ JTIOMEH 3a IPEeIIbl
Adpuku. Yenosex reizensbeprckuii — obumit npeok HeaHJEpPTANbCKOrO YeloBeKa M YeNoBeKa
pasymMHOro. YenoBek HeaHIEepPTATbCKHHA Kak BHJ JIOAEH XONIOAHOro KiuMmara. YenoBeK pasyMHBIA
COBPEMEHHOT'0 THIIA, ICHICOBCKHI YeI0oBeK, OCBOCHHE KOHTHHEHTOB 3a npejenamMid AQpPHKH.
DBOONMSA COBPEMEHHOTO YeioBeKa. EcTecTBeHHBIH 0TOOp B MOy AHMAX YeioBeKa. MyTalHoHHbIA
nponece ¥ moauMopdusM, ITonyiauoHHbIE BOIHEL, Apeii) reHoB, MUrpanusa 1 «3(QeKT OCHOBATELL»
B MOIYJISIIUSX COBPEMEHHOTO YeJIOBEKA.

Yemoseueckue pacsl. [lomstue o pace. boiblnme pachl: €BpONeoWjHas (eBpasmiickas), aBCTpaio-
HerpougHas (9KBaTOpHaIbHAsN), MOHTOIOMAHAS (a3HAaTCKO-aMEPHKAHCKast). BpeMst U IyTH pacceneHus
yenoBeKka IO IUIaHeTe. EJMHCTBO 4enoBedecKHX pac. HaydHas HECOCTOATENBHOCTE pacH3Ma.
IIpHCIIOCO6IeHHOCTE YeI0BeKa K Pa3HBIM YCIIOBHSM OKpYIKaromel cpeasl. Biusuue reorpadgudeckoi
cpeisl U apelida reHoB Ha MOPGONOrHIo ¥ (PHU3MONOTHIO YEIOBEKa

OKOCHUCTEMBI ¥ IIPUCYIIHE UM 3aKOHOMEPHOCTH




7.1

Pasnens! 1 3aga4uu 3konorun. CBA3b 9KOJIOTHH ¢ APYTMMU HayKamH.

Meromsl  3Kojormu. llojeBele HAOMIOMEHWs. OKCIEPHMEHTBI B OSKOJIOTHH: TPHPOJHBIE H
nabopaTopusie. MoenupoBaHHe B OKONOTHH. MOHHTOPHHT OKDYXAroIleH Cpesibl: JIOKAJIbHBIH,
PETHOHANBHEIN U I7106aIbHBIH

7.2

JKojnoruueckue (AKTOpEl M 3aKOHOMepHOCTH HX JedictBus. Kiaccuduxamms SKONOTHHYECKHX
hakTopoB: abHOTHYECKHe, OMOTHYECKHe, aHTpororexHsle. OOmMe 3aKOHOMEPHOCTH JeHCTBHSA
sxonormdeckux daxropos. Ilpasuino muaumyma (K. IlInpenrens, 0. Jlubux). TomepanTHOCTS.
DBpUOHOHTHBIE ¥ CTEHOOHOHTHBIE OPTaHM3MBL.

Ab6uoruueckue paxkropsl. CBeT Kak sKonorudeckuit paxrop. JleicTBie pa3HbIX y4aCTKOB COJTHEYHOIO
CIIEKTpa Ha OpraHM3MBL DKOJIOTHYECKHE IPYMNIBl PACTEHHH H JKHBOTHBIX IIO OTHOIICHHIO K CBETY.
CurnaisHas poib cBeTa. @OTONEPHOH3M.

TemmepaTypa Kak 3K0JI0TH4ecKuit paxtop. JlelficTBue TeMIepaTyphl Ha OpraHu3Msl. [lodkuIOTepMHBIE
U rOMOHOTEPMHEIE OPraHU3MblL. DBPHTEPMHbIE H CTEHOTEPMHEIE OPTaHU3MBL.

BraxHOCTh Kak sKosnormyeckuil daxrop. IlprcmocobneHus pacTeHHH K MOAEPKAHHIO BOIAHOIO
Gamanca Kiaccmpukanus pacTeHHil 0[O OTHOWIEHHMIO K Boje. IIpucmocoOneHHs IKHBOTHBIX K
H3MEHEHHUIO BOHOIO PeXUMa.

Cpenipl 0OMTaHKsl OPraHU3MOB: BOJHAS, HA3eMHO-BO3/IyIITHAS, IOYBCHHAs, TIIyOMHHAs [TOANOYBEHHAs,
BHyTpHOpraHu3MeHHas. (DU3NKO-XUMHYECKHE OCOOEHHOCTH cpell  OOMTaHWs  OpPraHU3MOB.
I[IpucriocobaeHus OpraHu3MoB K )KU3HH B pasHbIX Cpejax.

Buonormueckue puTMBL BHemmme u BHyTpeHHHe puTMbl. CyTO4HBIE W TOAWYHBIE DPUTMBL
I[TprcnocoONeHHOCTh OPTAaHU3MOB K CE30HHBIM U3MEHEHHAM YCIOBHH KHU3HH.

XKusuenusie Gopmsel opranu3MoB. IToHsTHe 0 Jxu3HeHHOM ¢opme. XKu3HeHHBIE (OPMBI PACTECHMIA:
JepeBbs, KyCTApHHKH, KyCTApHUYKH, MHOTOJIETHHE TPaBHl, OfHOJeTHHE TpaBkl. JKusHenHble GOpMEI
JKMBOTHBIX: THIPOOHOHTSI, Fe06GHOHTEI, a3p0OHOHTEL. OCOGEHHOCTH CTPOEHHU B 00pa3a XKH3HH.
Buornueckue GakTopsl. BHIBI GHOTHYECKHX B3aHMOIEHCTBHI: KOHKYPEHIIUS, XHIIHMIECTBO, CAMOKO3
u ero ¢opmel I[lapasurusMm, KOONepamus, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAHTCTBO,
Haxnebuu4ecTBo). Herpoduueckne B3ammojeifcTBus (Tomuueckue, Qopuueckue, dabpuueckue).
3HadeHue OMOTHYECKMX B3aMMOJEHCTBHM [UIS CYIIECTBOBAHMS OPraHM3MOB B cpefie OOMTaHuA.
[ IpHHIHI KOHKYPEHTHOIO HCKITFOYCHHS .

7.3

DKONOTHYECKHE XapaKTEPHCTHKH Iomynsmuu. [lomymsuus kak Ouonormdeckas cucrema. Poms
HEOHOPOIHOCTH Cpelbl, pHu3nuecKux OapbepoB U ocobeHHocTeH Omomornu BHAOB B HOPMUPOBAHUH
IPOCTPAHCTBEHHOM CTPYKTyphl momymauuif. OcHOBHBIE NOKa3aTeNlH IOMYJISLUM: YHCICHHOCTS,
IUIOTHOCTB, BO3PAcTHAs W TOJIOBAs CTPYKTYpa, POJKAAEMOCTb, IPHPOCT, TEMII pOCTa, CMEPTHOCTH,
MHTpaLHsL.

OKonorayeckas CTpykrypa nomynsaiud. Onenka YHCIeHHOCTH TOIYNIAIUM. JIMHaMHUKa TIOMYIJISAIHH |
eé peryminmsa. bBuorudeckuit morteHuman nomynsnuH. MojenupoBanue IMHAMHKH IIONMYJIALHH.
KpuBEIe poCTa YHCIEHHOCTH TOMyIsiuu. KpuBble BEDKMBaHHUS. Perysiius YuCIEHHOCTH MOy IAIMH:
posib (haKkTOpOB, 3aBUCAIIMX H HE 3aBHCAIIMX OT IIOTHOCTH. DKOIOTHYECKHE CTPATEIMH BHIOB (I- U
K-cTparerun).

[Tonstue 06 skonormdeckoil Hume Bujaa. Mecrooburanue. MHOroMepHas MOAETbh SKOJOIHYCCKOH |
murma [k M. Xatuuncona. Pazmeps! skonorndeckoi HUnmM. [ToTeHnpanbHas U peald30BaHHAs HUIIH.
Buj Kak cucteMa HOmyJismi. Apeansl BUIOB. BBl H UX )KH3HEHHBIE CTPaTEerHH. 3aKOHOMEPHOCTH
[OBEJCHHUS ¥ MUTPALIH )UBOTHBIX. bHoornyeckue HHBA3UH 9yKEPOJIHBIX BHJIOB

7.4

CoobmectBa opranu3moB. bruoneHo3 u ero crpykrypa. CBs3sum MeXIy opranu3MamMH B OHOLEHO3E.
OkocucreMa kak OTKpeiTas cucteMa (A.Jkx. Terncnm). @yHKumoHambHBIE ONOKHM OpPraHU3MOB B
SKOCHCTEME: TPOIYIIEHTE, KOHCYMEHTHI, peaylueHTsl. Tpoduueckue ypoBHH. Tpodudeckue nenu H
cetn. AGuoTHyeckue 60Kku sKocucTeM. [1oYBBI B WITBI B 9KocHcTeMaX. KpyroBopoT BeIecTB U MoTOK
SHEpPIrud B IKOCUCTEME.

OcHOBHEIE TOKa3aTeM 3KOCHCTeMBEI. bHomacca ¥ MpoayKuusl. DKONOTHYECKHE IMUPaMHIBI YHCEI,
Ouomacchl H SHEPruu.

HanpapnenHsle 3aKxoHOMEpHBIE CMEHBI COOOIECTB — CyKIecCHH. IlepBudnbIe M BTOPHYHEIE CYKIIECCHH H
UX TpPUYMHBL AHTpPONOTE€HHBIE BO3JEHCTBHA Ha Ccykueccwmu. KimmakcHoe —cooOmiecTso.
Buropasnoobpasue 1 M0JIHOTa KPyTOBOPOTa BEIECTB — OCHOBA YCTORUMBOCTH COOOIIECTB.




[IpupomHBEIE 3KOCHCTEMBL. AHTPOIIOTEHHBIE 3KOCHCTEMBL ArposkocHcTeMa. ArpouneHos3. Pasmuams
MEJKIY aHTPOMOT€HHBIMH H IIPHPOIHBIMH SKOCHCTEMAaMH.

Vp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. I'opoxckas ¢uopa u  dayna.
CuHaHTpOoNHM3anMs ropofckoi (aynsl. bronorundeckoe u X03AHCTBEHHOE 3HAYCHHE arpO3KOCHCTEM H
ypboskocucTeM. 3aKOHOMEPHOCTH (HOPMHPOBAHHS OCHOBHBIX B3aUMOIEHCTBHN OpPraHH3MOB B
9KOCHCTEMAX.

[lepeHOC SHEPrUM W BEINECTB MEXKIY CMEKHBIMH 5SKOCHCTEMAMH. YCTOHYMBOCTH OpPIraHH3MOB,
HOMYJIAIAN B 9KOCHCTEM B YCJIOBHSIX €CTECTBEHHBIX M @aHTPOIIOI'€HHBIX BO3EHCTBHH

1.5

brocgepa — obmemnmanerapaas 000104Ka 3eMIIH, I/ie CYIIECTBYET WA CYIIECTBOBAJIA )KHU3Hb, Y YCHHE
B.U. Bepranckoro o 6uochepe. Obnactu 6uocheps! u e cocras. XKusoe BemectBo 6uocdeps! U ero
bysxumn.

3axoHOMEpHOCTH cymecTBoBaHuA OHocheprl. Ocobennoctu 6uochepsr Kak rio0anbHOR 9KOCHCTEMEL.
JlaHamudgeckoe paBHOBeche B Omocdepe. KpyroBopoTel BemecTB M OHOr€OXHMHYCCKHE IIHKIIBI
(yrnepona, azota). PutMudHOCTS ABIE€HHH B OHOChEpE.

3onansHocTh Ouochepsl. Ilomstne o 6mome. OCHOBHbIE OHOMBI CYIIH: TYHJZIpa, XBOHHEIE Jeca,
CMEIIaHHBIE M [MMPOKONMCTBEHHBIE Jieca, CTENH, CaBaHHBL, IYCTHIHM, TpPONHWYECKHE Jieca,
BBICOKOTOph. Kitumar, pacTUTENBHEIN U JKHBOTHEIM MUP OHOMOR CYIIIH.

CrpykTypa B QyHKIHS XKHUBBIX CHCTEM, OL[EHKA HX PECypPCHOrO IOTeHIMaNa i OnocgepHsIX QyHKITHi

7.6

DKOJIOTHYECKHe KPWU3HCHl M HMX NPUYXAHBL. BosgelicTBue uenmoBeka Ha OHocdepy. 3arps3HeHHE
Bo3AymHON cpenasl, OxpaHa Bo3myxa. 3arps3HeHHe BOAHOH cpensl. OxpaHa BOOHEIX PECYPCOB.
Paspymense mousbl. OXpaHa IOYBEHHBIX pecypcoB. Mi3MeHeHue KumMara.

AHTpOIIOreHHOe BO3ZCHCTBHE HA DPACTUTENBHBIA M JKMBOTHBIM Mup. OXpaHa pacTHTEIBHOIO H
’KHBOTHOrO Mupa. OCHOBHBIE NpPHHIMILI OXpaHbl NpupoAsl. Kpacubie xuuru. Ocobo oxpaHsgeMble
npuponssle Tepputopun (OOIIT). boranu4yeckue cambl ¥ 3007I0rHYECKAE NAPKH.

OCHOBHBIE TIPHHIMANBI YCTOWYMBOTO Pa3BUTUS 4YejJOBeYeCTBa M TPHPOABL. PanmoHanbHOE
IIPUPOJIOTIONL30BAHHE B cOXpaHeHHe OHOIOrHYecKOro pasHooOpasus 3eMiid
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