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HNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no yueGHOMY npeamety «buosorus» (fanee - 6MOJIOTHS) HA YPOBHE CpeHEro o0Iiero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit @enepanuny, ®I'OC COO, Konuenuuu npenogaBaHus
yueOHoro npeamMera «bronorus» 1 OCHOBHBIX MOJIOKEHUH (eaepanbHON paboueil mporpaMMbl BOCIIUTaHMUS.

Cornacuo nonoxxkenussm ®I'OC COO npodunbHble ydeOHBIE NpPEAMETbI, U3ydaeMmble Ha YIIIyOJIEHHOM YpPOBHE, SIBISIOTCS CIIOCOOOM
nuddepeHnranuy oOydyeHus: Ha ypOBHE CpeJHero odmiero o0pa3oBaHus U MPU3BaHbl 00ECTIEUUTh MPEEMCTBEHHOCTh MEK/Yy OCHOBHBIM OOIIUM,
CPeIHUM OOLIUM, CPEHUM IPOPECCUOHATIBHBIM U BBICHIMM 00pa3oBaHHeM. B To ke BpeMs KaKIbli U3 3TUX YU4EOHBIX NPEJIMETOB JI0JKEH ObITh
OPHEHTUPOBAaH Ha NPUOPUTETHOE pEIIeHHWE O0pa30BaTENbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 33/a4, CBSA3aHHBIX C MpOoQopHEHTAIHEH
o0yJaroImuxcs U CTUMYJIMPOBAHMEM HMHTEpeca K KOHKPETHOM 00JacTH HAydyHOI'O 3HAHUs, CBA3aHHOIO C OMOJIOTHEH, MEIUIMHOM, 3KOJOTHEH,
MICUXOJIOTHEH, CIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuyeObHOMY TpeameTy «buomorusy MaéT mpencTaBieHue O e U 3ajadax W3ydeHus yaeOHoro mnpeamera «buomorus» Ha
yriIyOn€éHHOM YpOBHE, OmnpefiensieT o0s3aTeabHOe (MHBapMaHTHOE) MPEeIMETHOE COAEp)KaHUe, €ro CTPYKTypUpOBaHHE IO pasjesiaM M TeMawm,
pacmpeneneHde IO KJaccaM, PEKOMEHIYeT IOCIeI0BaTeIbHOCTh H3Y4eHHUs Y4eOHOro wmarepuajga ¢ Y4E€TOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamme mo OHONIOTHH pearn30BaH
HOPUHIUI TPEEeMCTBEHHOCTH C M3y4eHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHus, Onarofapsi uyemy IpocMaTpUBaeTCs
HANpaBICHHOCTh HAa TIOCJIEAYIOUIee pa3BUTHE OHOJIOTMYECKHX 3HAHUM, OPHUEHTHPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTMYECKOIO MBIIIIEHNs, MPEACTAaBICHUH O 370pOBOM 00pa3e JKU3HU, Ha BOCIUTAHHE OEpEeKHOro OTHOLIEHHS K
OKpy>Karoliel mpupogHoi cpene. B mporpamMme mo OMOIOrHM TakKe MOKa3aHbl BO3MOXKHOCTH Y4eOHOro rpenMmeTa «BbHoJorus» B peanu3aiiu
tpeboanniit ®I'OC COO K MIAaHUPYEMBIM JIMYHOCTHBIM, METAlpEAMETHBIM W TMPEIMETHBIM pe3ysibTaraM oOydeHus W B (popMHUpOBaHUH
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABAaTEJILHOM J1E€ATEIBHOCTU O00yJaroIUXcs 110 OCBOCHMIO COZIEpkKaHUs OMOJOTrMYecKOro oOpa3oBaHMs Ha YpOBHE
CpeIHero o0Iero 0opa3oBaHusl.

VYueOublii npenmer «buonorus» Ha ypoBHE cpeaHero ooémero oOpa3oBaHMs 3aBepllaeT OHMOJOrMueckoe oOpa3oBaHME B WIKOJIE U
OpPHEHTUPOBAH Ha pacHIMpeHHEe U yriIyOJieHHe 3HaHWHA OOydyaroIIMXCsl O JKUBOW NPHUPOJE, OCHOBAaX MOJEKYJISIPHOM M KIETOYHOH OHOJIOruy,
SMOPHOIOrUY ¥ OMOJIOTHH PAa3BUTHUS, TEHETUKH, CEJICKIMH, OMOTEXHOIOT MM, BOJIIOLIMOHHOTO YUYCHHS U KOJOTHH.

N3ydenne ydue6HOTO mpenmera «buomorus» Ha yriayOJeHHOM ypOBHE OPHEHTHPOBAHO Ha IOATOTOBKY OOYYaIOMIMXCSA K IOCIEAYIOUIEMY
MOJIyYEHUIO0 OMOJIOrHYeckoro oOpa3oBaHUS B By3aX M OpPraHU3alUsIX CpeJHero npodeccruoHaibHOro obpasoBaHus. OCHOBY €ro cojepiKaHus
COCTaBIIIET CHCTEMa OHMOJIOTMYECKHX 3HAHWH, MOJNYYCHHBIX NPH HM3YYCHUH OOYUAIOIIMMUCS COOTBETCTBYIOIIUX CHCTEMATHUECKUX pa3JeioB
OMOJIOTMH HAa YpOBHE OCHOBHOro oOmiero obpaszoBaHus, B 10—11 kiaccax 3TH 3HAaHHS NOJY4arOT pa3BUTHE. Tak, pacIIUpEeHbl U YIITyOJeHBI
OMOoJIOTMYECKHEe 3HAHUS O PACTCHUSAX, KHUBOTHBIX, TpHOax, OaKTepUsIX, OPraHU3ME YeJIOBEeKa, OOLIMX 3aKOHOMEPHOCTAX JKU3HH, JOMOJHUTEIHHO
BKITIOYEHBI OHMOJIOTMYECKHE CBEJCHUS MPHUKIATHOTO W TIOMCKOBOTO XapakTepa, KOTOPBIE MOXKHO MCIONB30BaTh KaK OPUEHTUPHI LIS
nocienyomero Beidopa npodeccun. Bo3amoxkHa Taxke MHTErpaius OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOILMMH 3HAHUSAMH, MOJYYEHHBIMU
00yJaroImuMHCs NP U3y4eHUH (PU3UKU, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CrpykTypa mporpaMMmsl o yuyebHomy mpenmMery "buosnorus" orpakaeT cMCTEMHO-YPOBHEBBIN U 3BOJIOLUMOHHBIN MOAXOJbI K U3YUYEHUIO
o6uosiornu. CorjaacHo UM, U3y4aroTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTepHBbIE IS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3aIMH, 3BOJIIOIUH



OpPraHM4ecKoro MMpa Ha 3emiie, COXpaHEHUs OMOJIOrMYecKoro pasHooOpasus IutaHeTsl. Tak, B 10 kiiacce U3y4aroTcs OCHOBBI MOJIEKYJISPHOU U
KJICTOYHOW OHOJOrHM, 3MOpPHONOTMH W OWOJOTUM pA3BUTHs, TEHETUKM W CEJEKUUH, OUOTEXHOJOTMHM M CHHTETUYECKOH Ouosoruw,
aKTyaJU3UPYIOTCS 3HAHUS 00ydaromuxcsi o 00TaHMKe, 300JI0TMH, aHATOMHH, (pu3noiaoruu yenoseka. B 11 kiacce n3ydaroTcsi 3BOJIIOLUOHHOE
yueHHe, OCHOBBI 3KOJIOT'MH U YUeHue o ouocdepe.

VYuebnblil npeamer «buonorus» npruzBaH 00eCIEYUTh OCBOCHHE O0YYAIOLUIMMHUCS OMOJIOTHYECKUX TEOPHH U 3aKOHOB, MJCH, IPUHIMIIOB U
IIPaBUJI, JIEXKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, 3HAHUN O CTPOEHHH, MHOI000pa3uH U OCOOCHHOCTSX KIIETKH,
OpraHu3Ma, IMOMyJIALNH, OWOIIEHO3a, SKOCHCTEMBI, O BBIJAIOLIMXCS HAYYHBIX JOCTHXKEHHMSX, COBPEMEHHBIX MCCJIEJOBAHUAX B OHOJIOTHH,
MPUKIIAJIHBIX aclieKTaX OMOJOTHYecKuX 3HaHWH. [ pa3BUTHS M MOAAEp)KaHHUS UHTEpPEca 00YJarOMMXCsl K OMOJIOrHH HAPSITy CO 3HAUYUTEIbHBIM
00BEMOM TEOPETHUECKOr0 MaTepuana B COJAEPKAHUU IPOTrpaMMbl 1O OHOJIOTHMM INPETyCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAaHOBIEHHSA HU
pa3BUTHS TOW MM MHOM 00JacTH OMOJIOTMM, BKJIAJJOM OTEUECTBEHHBIX U 3apyOekHBIX YUEHBIX B pELICHHE BAKHEHIIMX OMOJOTHYECKUX M
9KOJIOTUYECKHUX TTPOOJIEM.

Llens u3ydyenus yuyeOHoro mpenmera «buonorus» Ha yriayOoJ€HHOM YpPOBHE — OBJQJCHHE OOYHYaIOUIMMMUCS 3HAHUSIMH O CTPYKTYpPHO-
(yHKIMOHATHHON OpraHU3aIMH KUBBIX CHCTEM PAa3HOTO paHra ¥ MPHOOpEeTeHHE YMEHUI HCIIOB30BaTh 3TH 3HaHUS B (DOPMUPOBAHUH MHTEpeEca K
onpenenéHHor o0acTu nMpodecCUuoOHANBHON ACATEILHOCTH, CBSI3aHHON C OMOJIOTHEH, WM K BBHIOOPY Y4EOHOTO 3aBEICHHS ISl TIPOIOJDKEHUS
OMOJIOTNYECKOro 00pa3oBaHMs.

JlocTmkeHne 1enu u3ydeHns yaeOnoro npeameta «buonorusy» Ha yriyOn€HHOM ypoBHE 00€CTIeUNBACTCS PEIICHUEM CIIEIYIOIINX 33/1a4:

OCBOCHHME O0Y4arOIIMMUCS CUCTEMbl OMOJIOIMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMYECKHX TEOPUSAX, KOHUEMIHUAX, TUIOTEe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TMpaBWJIAX, COCTABISAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI KAapTHHY MHUpPA; O CTPOEHHH, MHOTOOOpa3uHu H
0COOEHHOCTSIX OWOJIOTMYECKUX CHCTeM (KJEeTKa, OpraHu3M, MOIMYJSIHs, BHI, OHOreoneHo03, Omocdepa); O BBLIAIOMIMXCS OTKPHITUSAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OHOJIOTUY;

O3HAKOMJICHHE OOYYaIOIIMXCSl C METOJAaMU TIO3HAHUS JKHBOM TPHPOJIBI: HMCCIEAOBATEILCKUMH METOJaMH OHMOJIOTHYECKHX HayK
(MOJIEKYJIIPHOM M KJIETOYHOW OHMOJIOTMH, 3MOPHUOJIOTMM M OWOJIOTMM PA3BUTHUS, T€HETUKH U CEJIEKLIMH, OMOTEXHOJOTMU M CHHTETHYECKOU
OMO0JIOTHH, NTAJIEOHTOJIOTUH, SKOJIOTHH); METO/IaMU CaAMOCTOSITEIILHOTO MPOBEJCHHUS OMOJIOTMYECKUX UCCIIE0BAaHUI B 1a00opaTopuu U B MPUPOJIE
(HabiroieHue, U3IMEPEHUE, IKCIEPUMEHT, MOJICITUPOBAHHE);

OBJIa/ICHUE OOYYaIOIUMHCA YMEHUSMHU: CaMOCTOSATENBHO HAaXOIUTh, aHAJIU3UPOBaTh M HCIOJIb30BATh OMOIOIMYECKYI0 HH(POPMALUIO;
MOJIb30BAThCsl  OMOJIOTMUECKOM TEPMHUHOJIIOTHEH M CHMBOJIMKOM; YyCTaHAaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OHOJOTMM U  COLMAJIBHO-
HSKOHOMHUYECKHMU U IKOJIOTUYECKUMU MTPOOJIeMaMH YeJI0OBEUECTBA; OLIEHUBATh IOCJIEICTBUS CBOEH 1€ATEIbHOCTH 110 OTHOLIEHUIO K OKpY»KaroIen
HNPUPOIHON cpefe, COOCTBEHHOMY 370POBBIO U 3JI0POBBIO OKpYXAIOIIUX JIIOJEH; OOOCHOBBIBATH W COOMIONATh MEphbl MPOQUIAKTUKU
MHQEKIMOHHBIX 3a00JI€BaHMIA, IPAaBUIIa IOBEJICHHUS B IPUPOE U o0ecreyeHns: 6e30MacHOCTH COOCTBEHHOM KU3HEACATEILHOCTH B YpE3BbIUAHBIX
CUTYaLUsAX IPUPOTHOTO U TEXHOI'€HHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIC HAYYHbIE OTKPBITUS B 00JaCTH OMOJIOTNY;

pa3BuTHE y OOyYarOIIMXCs WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEH B mpoliecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OMOJIOTMM, PEIIaEMbIMU €10 MpoOjeMaMH, METOJ0JIOIHMEe OMOJOrMYEeCKOro HCCIIEI0BaHUs, MPOBEACHUS
HKCHEPUMEHTAJIbHBIX UCCIEIOBAaHUMN, peIIeH!s] OMOJOrMUeCKUX 3a7a4, MOAEIMPOBAaHUS ONOJIOTHYECKUX OOBEKTOB U IPOLIECCOB;



BOCIUTAHHE y OOY4YalOIIMXCS IIEHHOCTHOT'O OTHOIIEHHS K KMBOW HpPHUpOJIE B IEJIOM M K OTHEIbHBIM €€ OOBbEeKTaM U SIBICHUSM;
(dbopMHpOBaHUE 3KOJIOTMYECKOH, M€HETHYECKOH TI'paMOTHOCTH, OOIICH KyJIbTYpbl MOBEACHHUS B MPUPOJE; WHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHHII;

npuoOpeTeHrne 00yJaroIMMHUCS KOMIIETEHTHOCTH B PAIlOHATBHOM MPUPOJIONOIb30BaHUH (COOMIOACHNE MPaBWJI MOBEICHUS B MPHUPOJIE,
OXpaHbl BHJIOB, JKOCHUCTEM, OHOC(EpbI), COXpPAaHEHHUH COOCTBEHHOTO 3JO0POBbS M 3J0POBBS OKPYKAIOUIMX JIOAEH (COOMIONeHUs Mep
npodunakTuku 3aboneBaHuii, obecrieyeHne 0€30MaCHOCTH >KU3HENEATETbHOCTH B YpE3BBIYANHBIX CHUTYAIUSX MPUPOAHOTO U TEXHOTC€HHOIO
XapakTepa) Ha OCHOBE UCIIOIb30BaHUS OMOJIOTHUECKUX 3HAHUN M YMEHHI B MMOBCEAHEBHON KHU3HU;

CO3JIaHME YCIIOBHM JJIsi OCO3HAHHOTO BBhIOOpa OOYYArOIIMMUCS HWHIWBUAYAJIBHOW 0O0pa3oBaTeNbHONW TPAaEeKTOPUH, CIIOCOOCTBYIOMIEH
MOCIEAYIOEMY MpoheccuoHaIbHOMY CaMOOIIPeIeTICHHIO, B COOTBETCTBUU C MHIMBHUIYaJIbHBIMH UHTEPECAMH U MOTPEOHOCTSIMU pPErHOHA.

OO1iee ynciio 4acoB, OTBEICHHBIX HA M3Y4YeHHE OMOJIOTHH Ha YTIyOJICHHOM YPOBHE CpellHero oomiero oopazoBanusi, cocrapusiet 204 vaca:
B 10 xmacce — 102 gaca (3 gaca B Hezento), B 11 kimacce — 102 vaca (3 gaca B Hezedio).

Ot6op opraHu3zanMOHHBIX (HOPM, METOJOB M CPEIACTB OOyueHHUS OMOJOTHMU OCYIIECTBISETCS C Y4ETOM CIEeUU(UKH €ro COJepiKaHus U
HANPaBJICHHOCTH HA MPOJIOJDKEHHE OMOJIOTHYECKOT0 00pa30BaHUs B OPraHU3AIMAX CPEIHEr0 MPO(HEeCCHOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

O0s13aTeNIbHBIM YCIIOBHEM MTPU 00YYEHUH OMOJIOTUH Ha YIIyOJEHHOM YPOBHE SIBIIICTCS MPOBEICHUE JJAOOPATOPHBIX U MPAKTUUECKUX PadoT.
Taxoke yyacTue 0O0ydaromuxcsi B BHIITOJHEHUH MMPOCKTHBIX M yUeOHO-UCCIIEeI0BATENLCKUX PaboT, TEMAaTHKA KOTOPBIX OMpeessieTcsl yYuTeleM Ha
OCHOBC UMCIOMIUXCA MATCPUAIIBHO-TCXHUYCCKUX PCCYPCOB U MECTHBIX IPUPOJHBIX YCJ'IOBI/If/'I.



COIAEPXAHME OBYUYEHUA
10 KITIACC

CopepxaHue MpOrpaMMBbl, BBIICIIEHHOE KYPCU8OM, HE BXOJIUT B IPOBEPKY rocynapcTBeHHON utoropoi arrecrauuu (I'MA).

Tema 1. Bnosorusi kKak Hayka

CoBpemeHHast OHoJOrusi — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3Butusi Ouosiornu. buonormueckue Hayku U H3ydaeMmble UMHU
npo6suembl. DyHIaMEHTaNbHbIE, IPUKJIAIHbIE U TOMCKOBBIE HAYYHBIC UCCIICIOBAHUS B OMOJIOTUH.

3HayeHue OuoJOrMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyyHOW KapTHHBI Mupa. [Ipodeccun, cBs3aHHbE ¢ OHOJOTHEH.
3HaueHue OMOJIOTHH B MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa: MEIUIIMHE, CEIbCKOM XO03SIIICTBE, MPOMBIIIJIEHHOCTH, OXpaHe MPUPOIBL.

JdemoHcTpanuu

[MoptpeTtsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. 'apseii, . Mennens, B. U. Bepunaackwuii, U. I1. [1asnos, U.
N. Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecosckuit, JIxx. Yorcon, ®@. Kpuk, [1. K. benses.

Tabnuup!l u cxeMbl: «CBsi3b OMOJIOTUH € APYTUMU HayKaMn», «CrcreMa OMOJIOTHUECKUX HAYK».

Tema 2. ’KuBble cucTeMbI U X U3yYeHHE

JKuBble cuctembl Kak mpeameT u3ydeHus Ouosnoruu. CBONCTBA KHUBBIX CHUCTEM: €IWHCTBO XHMHUYECKOTO COCTaBa, AMCKPETHOCTb H
LIEJIOCTHOCTh, CJIOXKHOCTb U  YNOPSJAOYEHHOCTh CTPYKTYphl, OTKPBITOCTb, CaMOOpraHW3alis, CAMOBOCIPOM3BEIEHUE, pa3PakKUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3aluy KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KIIE€TOUHbIN, TKAHEBBIM, OPraHU3MEHHBIN, TOMYISIIUOHHO-BUAOBOU, 3KOCUCTEMHBII
(buoreoneHotndeckuii), 6uocdepusniid. [Iporeccrhl, nmpoucxonsdmme B KUBbIX cucteMax. OCHOBHBIC MPHU3HAKH KUBOTO. JKu3Hb Kak (opma
cylecTBoBaHMs mMatepuu. Hayku, n3ydaromye KuBble CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aluu.

N3ydenne uBbIX cucteM. MeToasl Ouonorndeckoil Hayku. HaOmromenue, M3MepeHUE, SKCIEPUMEHT, CHUCTeMAaTH3allus, METaaHAJH3.
[Tonarne o 3aBUCMMOW M He3aBUCHUMOW mepeMmeHHOM. [lmanupoBanue skcnepumenta. [locTaHoBka u npoBepka rumnore3. Hynesas rumnoresa.
[lonstue BBIOOpPKU U €€ HOCTOBEpHOCTh. PazOpoc B Ouonormueckux AaHHbIX. OlIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX Pe3yNbTaToB. [IpuyuHbI
UCKa)KEHUS pe3yNbTaToB 3KCIiepuMeHTa. [IoHATHE CTaTUCTUUECKOIO TECTA.

JdeMoHcTpanuun

Tabmuusl U cxembl: «OCHOBHBIC TIPU3HAKU KU3HU», «bronornueckue cuctembl», «CBOWCTBA KUBON MaTepuu», « YPOBHU OpTraHHU3AINH
KUBOU Mpupob», «CTpOoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI OPraHOB UYEJIOBEYECKOr0 OpraHu3May, «bHOreoueHo3»,
«buocdepay, «MeTo bl U3yUdCSHHSI )KUBOU MPUPOIBI».

O6opynoBanue: 1abopatopHoe 000py0BaHUE /IS TPOBEACHUS HAOIIOIEHUH, N3MEpEeHUil, SKCIIEPUMEHTOB.



IIpakTHyeckast padora «/cronb3oBaHKE pa3IMYHBIX METOAOB IIPU U3YYEHUH )KUBBIX CUCTEM).

Tema 3. Brnosorus KieTku

Kietka — cTpykTypHO-(yHKIIMOHATBHAS €IMHATIA )XKUBOTO. McTopust oTkpeiThst kiaeTku. Paboter P. I'yka, A. JleBenryka. Kierounast Teopust
(T. IIBann, M. Ulneiinen, P. Bupxos). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOYHOM TEOPHH.

MeTtoabl MOJEKYISIpHOW M KIETOYHOH OHOJOTMH: MHUKPOCKONMSA, Xpomarorpadus, 3iekTpodopes3, MeToJ MEYEHBIX aToOMOB,
muddepeHranbHoe EeHTpU(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue ¢uxcuposanuvix Kiemox. IIEKTPOHHAS MHKPOCKOIUS.
Koundghoxanvnasa muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JeMoHcTpanun

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

Tabmuup! 1 cxeMbl: «CBETOBONH MUKPOCKOID», «DJIEKTPOHHBIH MUKPOCKOI», «ICTOPHUS pa3BUTHS METOJIOB MUKPOCKOITHI.

ObopynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKT€PHAJIbHBIX KJIETOK.

IIpakTuyeckass padora «lI3yueHue MeTomOB KJIETOUHOM Owuosnoruu (Xpomatorpadus, saextpodopes, auddepeHnaIbHOS
ueHrpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KIeTKH

XHWMHYECKUN COCTaB KJIETKH. Makpo-, MUKpO- M YJIbTPaMHUKpPOXJIEMEHTHl. Boma m €€ posib Kak pacTBOPUTEINs, peareHTa, ydyacTue B
CTPYKTYPUPOBAaHUU KJIETKH, TEIJIOPETYISIIMU. MUuHEpanbHble BELIECTBA KIETKH, UX Onojiornyeckas posib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Opranuyueckue BellecTBa KieTkd. buonornyeckue nonumepsl. beiaku. AMUHOKUCTIOTHBIN cocTaB 0enKkoB. CTPYKTYpbl OEJIKOBOM MOJIEKYIIBI.
[lepBuunas cTpykTypa Oenka, MenTHIHAs CBs3b. BTopuuHas, TpeTW4Has, ueTBepTHUYHas CTPYKTyphl. [leHaryparms. CBoiicTBa OenKOB.
Knaccudukanus 6enko. buonornueckue pyHkiuu 6€nkoB. [lpuoHul.

VYrneBoabl. MoHOcaxapupl, AUCAaXapubl, OJUTrocaxapuabl U nonucaxapuabl. OOummil muaH cTpoeHus U (PU3NKO-XUMHUYECKHE CBONCTBA
yrieBoaoB. bronornyeckne QyHKIMU yTII€eBOAOB.

Jlumuaer.  TuapodunbHo-THApOdOOHBIE cBoMcTBa. Kiaccudukamus munumoB. Tpurmmnepunbl, ¢GochOIUNHUIbl, BOCKH, CTEPOUIIBI.
buonornueckue ¢yHkuuum sunuaoB. OOmmMe CBOHCTBa OHMOJOTMYECKMX MeMOpaH — TEKydecTb, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
ITOJIYIIPOHHLIAEMOCTb.

Hyxkneunoseie kucinotel. JIHK u PHK. Crpoenune HyknenHoBbiX kuciaoT. Hykneotuasl. [lpuHumn kommeMeHTapHocTH. [IpaBuiio
Yapragda. Crpykrypa JJHK — nBoiinas cnupans. Mectonaxoxaenue u ouonorndeckue Gynkiuu JJHK. Bugst PHK. ®@ynkiuu PHK B kietke.

Crpoenue monekynbl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonornyeckue ¢pynkuuu AT®. BoccTraHOBIEHHbIE IEPEHOCUHKH,
ux QYHKIUU B KIIeTKE. /[pyeue nykneozuompugocghamer (HT®). CexBennpoBanue JIHK. Memoowvr eenomuxu, mpanckpunmomuxu, npomeomuxu.



CrpykrypHass Ouojorusi: Ouoxumudeckue U OHO(DU3MUYECKHE MCCIENOBAaHUS COCTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJIEKYIL
Mooenuposanue cmpykmypvl u @yHKyuti OUOMONEKYN U UX KOMniekcos. Komnviomepuvii Ou3ain u opeaHuyeckull cunmes OUOMONEKYN U UX
HEenpupoOHbIX AHATI0208.

JdemoHcTpanuu

[optpertsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pauxnun, @. Caurep, C. [lpy3unep.

Huarpammbl: «PacnpeneneHne XUMHUYECKHX 3JIEMEHTOB B HEXHBOW MpHUpojie», «PacnpeneneHne XUMHUYECKUX HJIEMEHTOB B KUBOU
IIPUPOLIEN.

Tabmuuel n cxembl: «llepuoanueckas TabiuMua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHuEe MOJEKyabl BOAb», «BemiectBa B cocTase
opranu3mMoB», «CTpoeHHne MOJIeKylbl Oenka», «CTpyKTypbl OenKoBON MoJeKynb», «CTpoeHHe MOJEKYN YyriieBoJoB», «CTpOCHHE MOJEKYI
nunuaoBy, «HykinenHoBsie KUCIOTE, «CTpoeHue MosieKyinbl ATD».

OO6opynoBanue: XUMHUUYECKas TOCy/1a U1 000pyAOBaHHE.

JlaGopaTopHas padora «OOHapyxeHue OEIKOB C IOMOIIbIO KAUECTBEHHBIX PEaKLUiD».

JlabopaTopHas padora «l/ccnenoBaHue HyKJIE€MHOBBIX KMCIIOT, BBIIEJICHHBIX U3 KIETOK Pa3IMYHbIX OPIraHU3MOBY.

Tema 5. Ctpoenune u GyHKIMHU KJIETKH

Tunsl KIETOK: SyKaprHoTHUeckas U npokapuoTuueckasi. CTpyKTypHO-( YHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

Ctpoenne mpokapuoTudeckoil kieTku. Kierounas creHka Oaktepuii m apxeidl. OCOOEHHOCTH CTPOCHHUS TeTepOTPOGHON M aBTOTPOPHOMH
MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib MPOKAPHOT B OUOIIEHO3aX.

Crpoenne u (pyHKIMOHHPOBAHUE DyKapUOTHUECKON KieTku. [lmazmaTtmueckas memOpana (mnasmanemma). CTpyKTypa IMaa3MaTHYeCcKOM
MeMOpaHbl. TpaHCIIOPT BEWIECTB Yepe3 TIa3MaTHIeCKy0 MeMOpaHy: naccuBHbIN (auddy3us, ooneraénnas nudQysus), akTUBHBINA (TIEPBUYHBIA U
BTOPUYHBINA aKTHBHBIA TpaHcnopT). [lomymponunaemocts MmemOpanbl. Pabota HaTpuii-kaaueBoro Hacoca. DHIOIMTO3: MUHOIUTO3, (arouuTos.
Ox3oumro3. Knetounas crenka. CTpykrypa v QyHKIUU KIETOYHON CTEHKH pacTeHUH, rpuOoB.

Hurorumazma. Ilutozomb. IluTockener. JIBmxkeHue nwuroriasmbl. OpraHouasl kiaeTkd. OmpHOMEMOpaHHBIE OPTaHOWIBI KIIETKH:
suporuiazmaTrueckas cethb (II1C), anmapat ['onbaku, TM30COMBIL, UX CTpoeHUE U PyHKIMU. B3anMOCBs3b 0JHOMEMOPAHHBIX OPraHOUIOB KIETKH.
CrpoeHue TpaHYISIPHOTO peTukynyma. Mexanusm nanpasnenus oenxos ¢ DIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHMHTE3 KIIETOUHBIX MEMOpaH.
I'mankuit (arpaHynspHbBIA) dHAOMIA3MAaTHUYECKUN peTukyayMm. CekperopHas GyHKuus ammaparta ['ombmxu. Moougukayus benkos 6 annapame
T'onvoorcu. Copmuposka benkoe 6 annapame I onvoocu. TpaHciopT BelecTB B kieTke. Bakyonu pacturenbHbIx kieTok. Knetounstit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOMIBI KJIETKH: MHUTOXOHAPUHU, TIACTHABL [Ipoucxoscoenue mumoxonopui u niaacmuod. Cumdbuocenesz (K.C.
Mepeoickosckuti, JI. Mapeynuc). Ctpoenne W (QYHKIMM MHTOXOHAPUW W TIacTui. l[lepBHuHbBIC, BTOPUYHBIE M CIIOXKHBIC TLJIACTHIBI
(OTOCUHTE3UPYIOIUX FYKAPHUOT. XIOPOILIACTHI, XPOMOILIACTHI, JIEUKOIUIACTHI BHICIINX PACTEHUH.



HememOpannble opraHounasl kietku CrpoeHne M (QYyHKIMM HEeMEMOpaHHBIX OpPraHOMIOB KIEeTKU. Pubocomsl. [lpomedsxcymounvie
@unamenmor. MuxpodunaMeHTsl. AxkmuHnogvle Mukpoguiamenmol. MBpIIIEUHbIE KIETKU. AKMuUHOGble KOMNOHEHMbl HeMbIUEUHbIX KIenOK.
Muxkpotpy6ouku. Kierounsrii nentp. CTpoeHHe U JBUKEHHME >KTYTUKOB M pecHHYEK. MukporpyOouku muToriazMel. Llentpuons. benku,
accoyuuposanuvie ¢ MUKpoguiamenmamu u Mmukpompybouxamu. Momopnvie benxu.

Snpo. O6onouka siipa, XpOMaTHH, Kapuoriazma, SApPBIIIKY, UX CTpoeHue u GyHKIMU. SnepHbiil 6enkoBelii MaTpukc. [IpocTpancTBenHoOe
pacroyioKeHNue XpOMOCOM B UHTEP(a3HOM siape. Jyxpomamun u cemepoxpomamun. benku XxpoMaTHHa — TUCTOHBL. JJunamuka s0epHoti 060104Ku
6 mumose. fHoepuuviii mpancnopm.

Knerounsie BkimtoueHnsi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3yKapHOT (PaCTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanun

IToptpetsr: K.C. Mepexkosckuii, JI. Maprysnuc.

Tabmumer 1 cxembl: «CTpO€HHE JYKAPHOTUYECKOW KIETKW», «CTpPOCHHME >KMUBOTHOM KIETKH», «CTpOCHHE PACTUTEIHHOU KIIECTKHY,
«CTpoeHre MUTOXOHAPUNY, «SAnpo», «CTpoeHre IPOKapUOTUUECKON KIETKN.

OO6opynoBaHue: CBETOBOW MUKPOCKOII, MEKPOTIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepHUaIbHBIX KIIETOK.

JlaGopaTtopnas padora «/3yueHne CTpoeHHS KIETOK pa3IMYHbIX OPraHU3MOB.

IIpakTnyeckas padora «/3ydeHne CBOUCTB KJIETOUYHONH MEMOPAHBD.

JlabopaTopHas padora «/ccnenoBanue niaa3Monn3a U Jeia3MoiIn3a B paCTUTENIbHBIX KIETKaX».

ITpakTHyeckas pabora «/3ydyeHne NBMKEHUS UUTOIIA3MbI B PACTUTEIBHBIX KIETKaX)».

Tema 6. OOMeH BelecTB M NPeBpPallieHHE JHEPTHH B KJIETKe

AccUMWIAIIMS ¥ JUCCUMUJISIIASA — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa BeIECTB: aBTOTPO(HBIA U TreTepoTpodHBIN. YuacTue
KHCJIOpOAa B OOMEHHBIX Ipolieccax. DHepreruueckoe obdecneueHue kieTku: npespaineHrne AT® B oOMeHHbIX mpoueccax. depMeHTaTUBHBIN
XapakTep peaknui KJIeTouHoro Merabonmsma. GepMeHTHI, X CTPOCHUE, CBOMCTBA U MexaHU3M jaencTBus. Kodpepmentsl. OTnnuns GepMeHTOB OT
HEOPraHWYECKUX KaTaau3aToOpoB. BelKu-aKTUBATOPbI U OEJNKU-UHTMOUTOPBL. 3aBUCUMOCTh CKOPOCTH ()EPMEHTATUBHBIX PEAKIM OT pa3aMyYHBIX
(bakTopoB.

[lepBUYHBI CHHTE3 OpPraHUYECKHX BEIIECTB B KiIeTKe. DOTOCHUHTE3. AHOKCUCEHHbI U OKCUSEHHbI pomocunmes y 6Oaxkmepuil.
Cseemocobuparowue nuemeHmol U NUSMEHMbL peakyuoHHo20 yenmpa. Poib XaopomiaacTtoB B npouecce porocuHTe3a. CBeToBast U TeMHOBas (ha3bl.
@omoovixanue, Cs., Cs. u CAM-munvr gomocunmesa. IlponykTUBHOCTH (poTOCHMHTE3a. BiusHMe pa3IuYHBIX (AKTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHHe (HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEeMOCUHTETHKOB: HUTPU(UIMPYIOLUE OAKTEPHH, KeJIe300aKTepuH, cepoOaKTepuH, BOJLOPOIHbIE
O6akTepun. 3HaUCHUE XEMOCHHTE3A.



AnaspoOnbie opranu3mbsl. Buasl 6poxenus. [IpogykTsl OpokeHHUS U WX HCIOJIb30BaHUE YEIOBEKOM. AHA’POOHBIE MHUKPOOPTaHU3MBbI Kak
O00BEKTHI OMOTEXHOJIOTUU ¥ BO3OYIUTEH OOJIC3HEH.

AdpoOHbIE OpraHU3MBblL. DTambl IHEpreTHUecKoro ooMeHa. [loaroroBuTtenbHbI Tan. [uKoau3 — 6€CKUCIOPOAHOE paCUIeINIEHHE TITFOKO3bI.

buonornueckoe OKHCIIEHHE, WM KIETOYHOE AbIXxaHue. Poib MUTOXOHApHUII B mpoleccax OMOIOTMYEcKOro okucieHus. lluxnnueckue
peakuuu. OxucnutensHoe (GochopunupoBanue. Dnepeuss memobpannozo epaduenma npomonos. Cunmes ATD: paboma npomounoi ATD-
cunmaswl. [IpenmyiecTBa a3poOHOTo MyTH 0OMEHa BEIIECTB Mepel aHadPOOHBIM. I (PEKTHUBHOCTh YHEPTETUUECKOTO OOMEHA.

JdeMoHcTpannn

[Toptpetsr: [Ix. IIpuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuie! u cxembl: «POTOCHHTE3Y, « IHEPreTHUECKUN 00MeH», «brnocuHTe3 Oenkay, «CTpoeHue pepMeHTa», « XEMOCHHTE3Y.

OO6opynoBaHue: CBETOBOW MUKPOCKOII, 000pYJOBaHUE JIJIsl IPUTOTOBJICHUS MIOCTOSHHBIX U BPEMEHHBIX MUKPOIpEnapaToB.

JlabopaTtopHasi pabora «/3yueHne KaTAIMTUUECKOW aKTUBHOCTH (PePMEHTOB (Ha MPUMEPE aMUJIa3bl WIIH KaTaaasbl)y.

JlabopaTopHas padora «/3yueHne hepMEHTATUBHOTO PACIIEIUICHHS IEPOKCH/IA BOJIOPOIA B PACTUTEIBHBIX M )KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEHHE TTPOLIECCOB OPOIKECHHUS U JIBIXAHHS.

Tema 7. HaciieanctBeHHasi MH(pOPMALIUA U peau3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHte3a. [IpUHIMI KOMIJIEMEHTAPHOCTH B PpEAaKIMSIX MATPUYHOTO CHUHTe3a. Peanu3anus HaciieICTBEHHOU
nHpopmanuu. ['eHeTHUEeCKU KO/, ero cBoicTBa. Tpanckpunius — MaTpuaHblii cuHTe3 PHK. [IpuHIUIIBI TpaHCKPHUMITMK: KOMILIEMEHTApHOCT,
aHTUIIAPAJIIEIBHOCTh, ACUMMETPUYHOCTb. Co3pesanue mampuynvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpaucmsauus u e€ sranbl. Yuactre TpancnoptHbix PHK B OnocunTe3e Oenmka. YcnoBusi Onocunre3a 6enka. KomupoBaHne aMUHOKHCIIOT.
Ponb pubocom B GuocunTtese Genka.

Coepemennvie npedcmasnenusi 0 cmpoenuu 2eros. OpraHuszanys TeHOMa y MPOKapuoOT W 3yKapHoT. Perynsuus akTUBHOCTH T'€HOB Y
npokapuot. ['unoresza onepona (D. XKakoo, XK. Mano). Moaexynsapuvie mexanuzmul s3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 peeynsayuu
pabomul 2enos. Perynsnus 0OMEHHBIX MPOLIECCOB B KieTke. KiieTouHblil romeocTas.

Bupycbl — HewsierouHble (OpMBI KU3HM M oOOJuratHele napasutbl. CTpOE€HHME MPOCTBIX MU CJIOXHBIX BHPYCOB, PETPOBUPYCOB,
O0akrepuodaroB. JKusnenuwvui yukn J[HK-codepocawux eupycos, PHK-codepoicawux supycos, baxmepuogacos. Obpamnas mpanHcKpunyus,
pesepmasa, uHmezpasd.

BupycHsie 3a00eBanus uenoBeka, )KuBoTHbIX, pacteHuid. CITN/], COVID-19, counanpHble 1 MEIUITUTHCKHE TPOOIEMBI.

Buounpopmamuka: unmeepayus u anaiusz 6onvuux maccueos («bigdatay) cmpyxmypuvix 6uonocuueckux oanmnvix. Hanomexmonoeuu 6
ouonocuu u meouyune. Ilpoepammupyemvie pynxyuu 6eixos. Cnocobvi 00cmasKu 1eKapcms.

JdeMoHcTpanuun



[TopTpetsi: H. K. Konbiios, 1. 1. IBaHOBCKUiA.

Tabmuup! u cxemsl: «buocunres 6enkay, «I'eneTnueckuit Kony», «Bupycei», «bakrepuodarn.

IIpakTHyeckas padora «Co3gaHue MOAETU BUPYCay.

Tema 8. /Ku3HeHHBbIN HUKJ KJIETKH

Knerounsnii muki, ero nepuosl u perynsauus. Matepdasza u muto3. OcoOeHHOCTH TPOLEeCcCoB, MpoTeKaromux B nHTepdase. Iloaroroska
KJICTKH K AeseHuio. [IpecuaTeTrnueckuii (TOCTMUTOTUIECKUN), CHHTETHYECKUN U TOCTCUHTETHYECKUH (TIPEMHUTOTHYECKHNA) TIEPHOIBI HHTEP(a3bl.

Matpuunsiii cuntes JHK — pemnmukanumsa. Ilpunnunel perummkanmun JIHK: KoMIuieMEHTapHOCTb, NOJIYKOHCEPBATHBHBIA CHHTE3,
anTunapawieabHocTh. Mexanu3Mm perummkanuu JITHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl U Temomepasza. XpOMOCOMHBIA HaOOp
KJIETKH — KapUOTHTI. JIUIUTOMAHBINA 1 TaIUIOUIHBIN HAOOPBI XpoMOcoM. ["'oMosiorudHbie XpoMOCOMBI. [10J10BbIE XpOMOCOMBI.

Henenue kiaetku — Muto3. CTaaiuu MUTO3a U MPOUCXOMSIINE B HUX mpouecchl. Tumnbl Muto3a. Kapuoknnes u uutokunes. buomornueckoe
3HA4YE€HHE MUTO3a.

Perymnsus MutoTHdeckoro nukia kietku. [IporpaMmMupyemMas kietouHasi TOeIb — aromnTos.

Knerounoe si1po, XpoMocoMBl, QyHKIIMOHANIbHAS TeHOMHKA. Mexanusmbl npoaugepayuu, ougpepenyuposxu, cmaperus u 2ubeau Kiemox.
«Lugposas knemkar» — buounghopmamuueckue mooenu GYHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpanuu

Tabnuie! u cxemsbl: «KU3HEHHBINA HUKIT KIETKNY, «Muto3y», «Ctpoenue xpomocom», «Pemmkarus JJTHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOTIpenaparthbl: «KMUTO3 B KJIETKaX KOpPEIIKa JTyKa.

JlaboparopHas pabora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopnas pab6ora «HabmroieHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. Ctpoenue n GyHKIMHM OPraHM3MOB

buonoruueckoe pasHooOpasue opranu3mMoB. OJHOKIETOUHbIE, KOJOHUAIbHBIE, MHOIOKJIETOUYHBIE OPTraHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3ZHEACSITEILHOCTH OJTHOKIETOUYHBIX OpraHu3MoB. bakTepuu, apxeu, OAHOKIECTOYHbIE TPUOBI, OAHOKIETOYHBIE
BOJIOPOCIH, Ipyrue npoTuctel. KosloHManbHble OpraHu3MBl.

B3aumocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI opraHoB. OpraHu3M Kak einHoe Leioe. 'omeocTas.

Tkanm pactenuil. Tumbl pacTUTENBHBIX TKAaHEW: 0Opa3oBaTelbHAs, MOKPOBHAs, MPOBOAIIAs, OCHOBHAas, MexaHu4eckas. OcoOCHHOCTH
CTpoeHHUs, PYHKIUI U paCIONIOKEHHUS TKaHEH B OpraHax pacTCHH.

TkaHW KUBOTHBIX U YEJIOBEKA. THITBI )KUBOTHBIX TKAHEH: dMUTEIHAIIbHASI, COeIMHUTEIIbHAS, MbIllIedHas, HepBHasA. OCOOEHHOCTH CTPOCHUS,
GYHKIMM 1 pactoNoKeHUs TKaHEH B OpraHax )KUBOTHBIX U YeJIOBEKa.

Opranbl. BereratuBHbie 1 reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMbI OPraHOB JKMBOTHBIX M 4esioBeka. DYHKUHUMU OPraHOB U
CUCTEM OpPTaHOB.



Omnopa tena opranu3zmoB. Kapkac pacrennii. CkeneTsl OJHOKJIETOYHBIX U MHOIOKJIETOUYHBIX )KMBOTHBIX. Hapy>KHBIN U BHYTPEHHHI CKEJIET.
CrtpoeHue U TUIIbI COEAUHEHNS KOCTEH.

JIBu>keHrne opraHu3MoB. [[BuKeHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIIHOE, KI'YTHKOBOE, PeCHHUYHOE. J[BH)K€HHWE MHOTOKJIETOYHBIX
pacTeHHii: TPONU3MbI U HACTHH. J[BH)KEHHE MHOTOKJIETOYHBIX KHBOTHBIX M YeJIOBeKa: MbleyHas cucreMa. Pedrexc. CkeneTHbIE MBIIIIBI H UX
pabora.

[Iutanne opranusmoB. llornomeHne BOABI, YIIEKHCIOrO Tra3a M MHUHEPAIBHBIX BEIIECTB pacTeHUAMH. [IuTaHue IKMBOTHBIX.
BHyTpumnosoctTHoe ¥ BHYTPUKJIETOYHOE InMIleBapeHue. IIuTaHMe TO3BOHOYHBIX JKMBOTHBIX. OTHENBl MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenbHble xkene3bl. [lumeBapurenbHas cucTemMa 4ejloBeKa.

Jpixanue opranm3MoB. Jlpixanue pacteHuil. Jlpixanue XUBOTHBIX. Juddy3us ra3oB yepe3 MOBEPXHOCTh KIETKU. KoXHOE IbIXaHHE.
JlpxaTtenpHasi MoBepxHOCTh. JKabepHoe M n€royHoe apixaHue. J[pIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKAa. DBOJIOIMOHHOE YCIIOKHEHHE
CTPOEHHUs JETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHas CHCTEMa 4YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX y NTHL U MIEKONUTAOIIHX.
Perynsmus npixanud. JlpixarenbHbie 00bEMBIL.

TpancnopT BewecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUN. TpaHCIOPT BEIIECTB y KXUBOTHBIX. KpoBeHOCHas cucreMa u eé
opranbl. KpoBeHOoCHasi cucTeMa MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepiue, KpOBEHOCHbIE cocylnbl M KpoBb. Kpyrum kpoBooOparieHus.
DOBOJIIOLIMOHHBIE YCIO0KHEHUS CTPOEHUSI KPOBEHOCHOM CHCTEMBbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa cep/ia u e€ perymnauus.

Boinenenue y opranusmoB. Beinenenue y pactenuid. Boiaenenune y kuBOTHbIX. CoKpaTuTenbHble Bakyosid. OpraHbl BbIIEJICHUS.
OunpTpanys, cekpeuus U oOpaTHOE BCACHIBAHUE KAaK MEXaHU3Mbl palOOThl OpraHoB BblIeieHHs. CBS3b IMOJIOCTH Tella C KPOBEHOCHOW M
BBIJICIUTENILHOM cucTeMaMH. BblieneHne y MO3BOHOYHBIX JKMBOTHBIX W yenoBeka. [louku. CtpoeHue u (QyHKIHMOHUpOBaHHE He(poHa.
OO0pa3oBaHue MOYH Yy Y€JIOBEKa.

3ammuTa y OpraHu3MoB. 3aluTa Y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M IMUCTHI MPOCTEHIINX. 3alluTa Y MHOTOKJIETOYHBIX
pactenuii. Kytukyna. CpeacTBa NacCUBHON M XUMHUECKOM 3a1UThl. OUTOHIINIBI.

3ammuTa y MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpOBBI M WX MPOM3BOAHBIC. 3aluTa OopraHu3Ma OoT OoJsie3Hel. iIMMyHHas cuctema denoBeka.
Knetounslii ¥ rymMopanbHblii UMMYHUTET. Bpoxa€HHBI M nproOpeTéHHBIN crenuduueckuii uMMyHHUTET. TeopHs KIOHAJIbHO-CEIEKTHUBHOTO
ummynurera (II. Opnux, ®. M. bepner, C. Tonerasa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib BpOXKIEHHOIO MMMYHHUTETa B Pa3BUTHH
CHCTEMHBIX 3a00JI€BaHHH.

Pa3znpaxuMocTh M perynsauus y opranusmMoB. PasapaxumMocTh y OZHOKIETOYHBIX OpraHu3MoB. Takcuchl. Pa3npaxumocTs U perynanus y
pacteHuil. PocToBbIE BEIIECTBA M MX 3HAYEHUE.

Hepsnast cucrema u pedrextopHas peryisiiusi y >KUBOTHBIX. HepBHas cucrtemMa u e€ OTHenbl. DBONIOIHOHHOE YCIOXHEHHE CTPOCHUS
HEPBHOM CUCTEMBI y KUBOTHBIX. OTAENbI TOJIOBHOTO MO3Tra IO3BOHOYHBIX KUBOTHBIX. Pednexc u pediexropras ayra. besycioBHble U yCIOBHBIE
pedIeKchl.



['yMopasibHast peryisuus M 3HIOKPHUHHAs CHCTEMAa JKUBOTHBIX M 4eloBeKa. JKene3bl 3HIOKPMHHOM CUCTEMBI MU UX TOPMOHBI. JleiicTBue
rOPMOHOB. B3auMoCBs3b HEPBHOH U YHIIOKPUHHOHN cucTeM. [ umoTanamo-runodusapHas cuctema.

JeMoHcTpanun

[Toptper: N. I1. [TaBnos.

Tabnuup! U cxembl: «OIHOKIETOUHBIE BOJIOPOCIN», « MHOTOKIETOUHBIE BoJopociany, «baktepuny, «lIpocreiimmey, «Opranbl IBETKOBBIX
pacteHuit», «CUCTEMBI OPTaHOB MO3BOHOYHBIX )KMBOTHBIX», «BHYTpeHHEE CTpOeHHE HACEKOMBIX», «TkaHu pacteHui», «KopHEBBIE CHUCTEMBI»,
«Ctpoenne ctebns», «CTpoeHHE IMCTOBOW TIUIACTUHKW», «TKaHM >KUBOTHBIX», «Ckener denoBekay», «lluieBapurenbHas cucTeMay,
«KpoBeHocHas cucrtema», «/lpixatenpHas cucremay», «HepBHas cucrema», «Koxka», «Mplmeynas cucrtema», «BblaenuresibHasi CHCTEMay,
«OHAOKpHUHHAsS cucteMa», «CtpoeHue MbIb, «MMmynuTeT», « KumeuynonoaocTHeiey, «CxeMa NUTaHUusl pacTeHun», «KpoBEHOCHBIE CUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHHe TUIaHapuny, « BHyTpeHHee CTpoeHHe JOXKAEBOro 4epBs», «HepBHas cuctema puioy,
«HepBHas cucrema msarymku», «HepBHas cucrema npecMmbikarommxcs», «HepBHas cuctema nruny», «HepBHas cucrema MIIEKONHUTAIOIIMX,
«HepBHas cuctema uenoBekay», «Pediexcy.

O0opynoBaHue: CBETOBOH MHUKPOCKOII, MUKPOIIPENapaThl OTHOKICTOYHBIX OPTaHU3MOB, MHKPOIIPENapaThl TKAHEH, pAKOBUHBI MOJITFOCKOB,
KOJUIEKIIUY HACEKOMBIX, UTJIOKOXKHX, dUBbIE SK3EMIUIIPbl KOMHATHBIX pAacTEHUil, repOapuu pacTeHUM pa3HbIX OTJEJIOB, BJIa)KHbIE MpenapaTsl
HUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000pyI0BaHUE JIJISl IEMOHCTPAIIMU TOYBEHHOTO U
BO3JYIIIHOTO MUTAHMS PACTEHUM, paclIeIUICHUs KpaxMalia U OelKoB Moj JedcTBueM (GepMEeHTOB, 000pyAOBaHHE MJIsi JEMOHCTPALUU OTBITOB TIO
M3MEPEHUIO KUZHEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEeIbHBIX ABUKEHUIN, MOJIEIU TOJIOBHOIO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHU».

JlabopaTtopHnasi pabora «/3yueHne TkaHeH KUBOTHBIX).

JlabopaTropHasi pabdora «/3ydyeHrne OpraHoB LIBETKOBOTO PACTEHUS».

Tema 10. Pa3MHoOKeHNe 1 pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOXKEHHsI OpraHU3MOB: Oecrioyioe (BKJIIOYasi BEreTaTUBHOE) M MMOJIoBoe. Buapl Oecrnoioro pa3MHOMKEHUS: MOYKOBAHME,
criopymsius, pparMeHTaIHsl, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [lonoBbie kieTku, win rametsl. Meio3. Cranguu meitoza. IloBenenne xpomocom B Mmeio3ze. Kpoccunrosep.
buonornyeckuii cMbICI Mei03a 1 MOJOBOTro Tporecca. Meilo3 u €ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpieBoe pa3Butue. ['ameTorenes y »uBOTHbBIX. [lonoBbie skene3pl. OOpa3oBaHue U pa3BUTHE TIOJOBBIX KIETOK. CriepMaToreHes u
ooreHe3. CTpoeHUe MOJIOBBIX KJIETOK.

OmiogoTBOpeHre U SMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHNUS: HAapYXHOe, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUONIOTHS — HayKa O Pa3BUTHH OPraHU3MOB. Mopgoecenez — 00Ha u3 21a8HbIX
npobnem smopuonocuu. Konyenyus mopghozcernos u mooenu mopgozenesa. Ctaaun sMOpHUOTeHE3a KUBOTHBIX (HA TpUMepe JIATYymKH). [[pobieHue.



Tuner apoOnenus. /Jemepmunuposannoe u HedepmMuHuposannoe oOpodnenue. bracmyna, munvt  onacmyn. OcoOEHHOCTH IPOOICHUS
MJICKOIUTAIOIMINX. 3apO/IbIIIEBbIC JIUCTKU (TacTpyJisiius). 3aKiajKka OpraHoB W TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHOe BiIusiHUE YacTeu
Pa3BUBAIONIETOCS 3apojbliia (dMOpHOHAIbHAS WHAYKIMSA). 3akiajgka TIUlaHa CTPOCHHUS JKMBOTHOTO KaK pe3yJabTaT HUEPAPXUUECKHUX
B3aMMO/JICHCTBUI reHoB. BrusHue Ha SMOpHOHANIBHOE Pa3BUTHE Pa3INYHBIX (PAaKTOPOB OKPYKAOIIEH CPEeIb.

Poct u pasBurue xuBOTHBIX. [locTomMOpuoHanbHbEI mepuon. Ilpsmoe u Hempsmoe pasButHe. PasButme ¢ meramopdoszom y
0€CIO3BOHOYHBIX U TO3BOHOYHBIX XHBOTHBIX. bronornueckoe 3HaueHHE MPSIMOTO W HEMPSIMOIO Pa3BUTHUS, UX PACIPOCTPAHEHHE B MPHUPO/IE.
Tunsl pocta KUBOTHBIX. DAKTOPBI PETYISIUU POCTA )KUBOTHBIX U denoBeka. CTauu MOCTIMOPHUOHAILHOTO Pa3BUTHS Y )KMBOTHBIX M YEJIOBEKA.
[lepuonbr onToreHesa uenoeka. CtapeHue u CMepPTh Kak OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenune u pazButHe pacteHuid. ['amerodut u copodut. Meito3 B KU3HEHHOM IMKIEe pacTteHuid. OOpa3oBaHUE CTIOpP B MpoOIEcce
Meio3a. ['amerorenes y pacteHuid. Omio0TBOPEHUE U PA3BUTHE PACTUTENIbHBIX OPraHU3MOB. J[BOMHOE OIIOJOTBOPEHUE Y IBETKOBBIX PACTEHUN.
OO6pa3oBaHue U Pa3BUTHE CEMCHH.

MexaHu3Mbl PETyIISIIIUM OHTOT€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanun

[TopTpetsi: C. I'. HaBammn, X. [lIneman.

Tabnuue! u cxembl: «BereraTuBHOE pa3MHOXKeHHE», « TUMBI 6ecoIoro pa3MHOXKEHU», «Pa3sMHOXKeHNEe XITaMUI0OMOHA by, «Pa3MHOXKeHIe
3BIJICHBDY, «Pa3sMHOXKeHHe THIIPBDY, «Meio3», «XpoMocoMbly, «I'amerorenesy, «CTpoeHHe SIULEKICTKH U criepMaTo30uaa», « OCHOBHBIE CTaIuU
oHTOreHe3a», «lIpsMoe u HempsiMoe pas3Butue», «Pa3BuTue Mailckoro xyka», «Pa3Butue capaHum», «Pa3Butue narymkm», «JlBoitHOe
OIIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHU», «CTpOEHHUE CEMSIH OJJHOJIONBHBIX U JIBYJOJIBHBIX PAaCTEeHUIN», «KU3HEHHBINA LMK MOPCKOM KamyCThI»,
«OKu3HEeHHBIN TUKI MXay, « KU3HEHHBIN TUKIJI MAOPOTHUKAY, « KU3HEHHBIN UK COCHBIY.

ObopynoBaHue: CBETOBOW MUKPOCKOI, MUKPOTIPENapaThl IMIIEKIETOK U CIIEPMATO30MI0B, MOAENb «L{UKIT pa3BUTHS IATYIIKNY.

JlabopaTtopHnas pabora «/3yueHue cTpOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOTIPETapaTaxy.

IIpakTnyeckas padora «BblsBICHNE TPU3HAKOB CXOCTBA 3aPOABIIICH MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTropHasi padora «CTpoeHHEe OpraHOB Pa3MHOKEHUS BHICHIUX PACTEHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEJACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

HcTtopust craHOBNIEHUS W pa3BUTHS TCHETUKU Kak Hayku. PaGotel I'. Mennens, I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B
pasButuu reHetuku. Paboter H. K. KonsioBa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeena-
Pecogckoro.

OCHOBHBIE TEHETUYECKUE MMOHATHS U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJUIEJIbHBIE T€HBI, AIbTEPHATUBHBIC PU3HAKH, IOMUHAHTHBI I
U PELECCHUBHBII MPU3HAK, TOMO3HWIOTa, TETEPO3Ur0oTa, 4YHWCTas JUHUS, TUOpUABL, TeHOTH N, (eHoTurn. (OCHOBHBIE METOJbI TEHETHKHU:
THOPUIONIOTHYECKUHN, ITUTOIOTHUECKUH, MOJIEKYIISIPHO-TEHETHIECKU .



JdeMoHcTpanumn

IToptpersr: I'. Menpnens, I'. ne ®puz, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H. benozepckuii, I'. JI. Kapneuenxo, 10. A.
Owmmuenko, H. B. TumodeeB-PecoBckmii.

Tabnuuel u cxembl: «MeTobI TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JlabopaTopHas padora «J/lpo3oduia kak O0BEKT TeHETUIECKIX UCCIICIOBAHMI.

Tema 12. 3aK0oHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBwiii 3akoH MeHnens — 3akoH eAMHOOOpa3us THOPHIOB TMEpPBOTO TMOKoieHus. lIpaBuio
noMuHUpoBaHus. BTopoil 3akoH Menpaens — 3aKOH pacllerieHUs: NMpU3HAKoB. lluTomornueckue OCHOBBI MOHOTHOPUAHOTO CKPEIIMBAHUSI.
['mnoresa 4nCTOTHI raMer.

Ananusupyroiiee ckpempanue. [I[pomexxyTouHblil XapakTep HaclieloBaHus. PacienieHue Npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemuBanue. Tpetwili 3akoH MeHzenss — 3aKOH HE3aBHCHUMOTO HAaCeJOBaHUS NMPU3HAKOB. [luTOonornyeckue OCHOBBI
TUTUOPHUIHOTO CKPEIUBAHUSI.

CuenuieHHoe HacienoBanue npusHakoB. Pabotsr T. Moprana. CrernyieHHOe HaciieA0BaHUE I'€HOB, HApYIICHUE CIETUICHHUS MEXy TeHaMu.
XpOMOCOMHasl TEOPHUS HACJIEICTBEHHOCTH.

I'enetuka nosa. XpOMOCOMHBIM MEXaHU3M OMNPEIENECHUs M0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOTaMeTHBIM U reTeporaMme THHIM
noJt. ['eHeTHueckas CTpykTypa moJIoBbIX XpoMocoM. HacenoBanue npru3HaKkoB, CIEIUICHHBIX C TIOJIOM.

l'enotun kak nenoctHas cucreMa. llmeldoTponus — MHOKECTBEHHOE JeHCTBHE TeHa. MHOMXECTBEHHBIM aiienu3M. BzaumoneiictBue
HeaJuleNbHbIX TeHoB. KoMiieMenTapHocTs. Dnuctas. [lonumepus.

['eneT4eCKUi KOHTPOJIb PAa3BUTHUSL PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TakKe (U3MOJOTUYECKHUX MPOIIECCOB, MOBEICHUS U KOTHUTHBHBIX
¢byaknuii. ['eHeTHueckne MeXaHU3Mbl CHUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO3MH — TMApa3uT» M «XO3SIMH — MHKPOOHOMY.
['eHeTHYeCKHE aCTIEKTHI KOHTPOJIS U U3MEHEHUS HACJISJICTBEHHOW HH(POPMAIIUU B TIOKOJICHHSIX KIIETOK H OPTaHU3MOB.

JdeMoHcTpanun

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuups! 1 cxemsl: «llepBeiii 1 BTOpo# 3akoHbl MeHnems», «Tpetuil 3akoH Mennens», «AHanu3upyolee ckpemuBanue», «Hemoxnoe
JOMUHHpPOBaHUEY, «ClLIeTJICHHOE HaceI0BaHuE MPU3HAKOB y Apo3oduisly, «I'enetuka nona», «Kapuotun uenosekay, «Kapruotun Apo30huiib,
«Kapuortun ntuibs», « MHOKECTBEHHBIN aiienn3m», «BzanmoaeiicTBre reHoBy.

O6opynoBanue: MOJIENb JIJIsi IEMOHCTPAIMU 3aKOHOB €AMHOO00pa3us TMOPUIOB MEPBOTO MOKOJICHHUS W PACHICIUICHUS MTPU3HAKOB, MOJIEIb
JUIsl IEMOHCTpAllMM 3aKOHA HE3aBUCUMOrO HAcCJIeI0BaHMs MPU3HAKOB, MOJAENb ISl JEMOHCTPALMM CLETUICHHOI'O HAcleAOBaHUS NPHU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoMpemnapar: «/po3zodpunar.

IIpakTHyeckas padora «/3ydyeHue pe3yapTaTOB MOHOTHOPUIHOTO CKPELIUBAHUS Y IPO30(DUIIBI.



IIpakTHyeckas padora «/3yuenue pe3yabTaToB AUTUOPUIHOTO CKPELUIUBAHUS Y IPO30(PUIBIY.

Tema 13. 3akoHOMEepPHOCTH M3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpenbl mpu GopmupoBaHun (GeHoTuna. M3MeHunBOCTh Npu3HAKOB. KauecTBEeHHbIE M KOJUYECTBEHHBIC
MpU3HAKU. BUbl N3MEHYMBOCTH: HEHACJIEICTBEHHAs U HACJIEICTBEHHAS!.

MonudukanuonHass U3MEHYHBOCTh. Ponb cpensl B (popMHpOBAaHUM MOAM(PUKAIMOHHON H3MEHYMBOCTH. Hopma peakiuu Tpu3HAKA.
Bapuanmonnsriii psn u BapuanuonHas kpusas (B. Moranncen). CoiicTBa MOAM(PUKAIMOHHON N3MEHUNBOCTH.

['enoTunuueckass U3MEHUYUBOCTh. CBONCTBA T€HOTUIIMYECKOM W3MEHUYMBOCTU. BUABI T€HOTHNMUYECKON W3MEHUYMBOCTH: KOMOWHATHBHAS,
MyTaI[MOHHASI.

KoMmOunatuBHasi W3MEHUMBOCTH. MeW03 M TIOJOBOM TMpOIEcCC — OCHOBAa KOMOWHATHBHOW HW3MEHYHMBOCTH. PoJIb KOMOWMHATHUBHOM
W3MEHUYUBOCTH B CO3JJaHUH T€HETHYECKOTO pa3HO00pa3us B Ipeieiax OJJHOTO BHA.

MyTanuonHass ©'3MEHYMBOCTb. Bupl MyTaluii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHbIe. CTIOHTaHHbIE M UHIYLMPOBAHHBIE MyTaluu. SInepHsbie
U [UToIia3MaTuiyeckue myrauud. CoMaThyeckue W MoJioBble MyTanuu. [IpuuvHBI BOZHMKHOBEHHUs MyTanuil. MyTareHsl U MX BJIMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipoiiecca. 3aKOH TOMOJIOTMUECKUX psiIoB B HacienctBeHHo uameHunBoctd (H.M. Basuios).
BaesaepHas ”3MEHUYMBOCTD U HACJIEICTBEHHOCTbD.

Onucenemurxa u 5NUCEHOMUKA, POJb INUSEHEMUUECKUX (QaKmopos 6 HACIeO008aHUU U UBMEHYUBOCMU (QeHOMUNUYeCKUX NpUHAKO8 )
OpP2aHU3MOB.

JdeMoHcTpanumn

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuuel 1 cxembl: «Bugsl m3mMeHUMBOCTHY, «MonuduKanuoHHasT W3MEHYMBOCTH», «KOMOWHATHBHAsS W3MEHYHBOCTH», «Mewo3y,
«OmnogotrBopenue», «I'eHeTnyeckue 3a0oaeBaHus 4emoBeKay, « Buabl MyTauii».

OOopynoBaHue: XKHUBbIE U TepOapHBIE dK3EMIUIIPHl KOMHATHBIX PAaCTeHUH, pUCYHKH (doTorpaduu) >KMBOTHBIX C PA3IUYHBIMH BHIAMHU
W3MEHYMBOCTH.

JlabopaTopHas pab6ora «/cciemoBaHue 3aKOHOMEPHOCTEH MOAUGUKAMOHHONW M3MeHYMBOCTU. [locTpoeHue BapHallMOHHOTO psaa U
BApUALIMOHHOMN KPUBOI.

IIpakTuyeckasi padbora «Mytamuu y Apo30¢ bl (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 14. I'eHeTHKa Yes10BeKa

Kapuotun denmoBeka. MexayHapoaHas TporpaMMa HCCIEAOBaHUS TE€HOMAa 4esioBeka. MeToapl W3y4eHHs] TEeHETHKH YeJIOBEeKa:
reHealloTHYeCKui, OJIM3HELOBbIM, [MTOr€HETUYECKUH, MOMYISIMOHHO-CTATUCTUYECKU, MoJeKynspHo-reHeTHueckuil. CoBpeMeHHoe
onpeJ/ieJIeHUe TeHOTHIMA: MOJHOI€HOMHOE CEKBEHHUPOBAHHME, T'€HOTUIIMpPOBaHUE, B TOM uucie ¢ nomoulsto III{P-ananuza. HacnenctBenHbie
3a00J€BaHUs YeJIOBEKA. ['e€HHbIE W XPOMOCOMHBIE OOJIE3HHM 4YeJIOBEKa. bBoJie3HM ¢ HaCIEeACTBEHHOW MPEAPACIOI0KEHHOCTRI0. 3HAUYCHHE



MEJUIIMHCKOM T'€HETUKH B IMPEJOTBPALLEHUU M JICUCHWU T€HETHYEeCKUX 3a00JieBaHUM uejoBeka. MeIuKO-TeHEeTUYeCKOe KOHCYIbTHPOBAHUE.
CtBonoBble KJeTKH. IIOHSATHE «T€HETHYECKOTo Ipy3a». DTHUECKHUE aCIEKThl MCCIeI0BaHMi B 00JaCTH PelaKTUPOBAHMS T'€HOMA M CTBOJIOBBIX
KJIETOK.

I'enetnyeckue GakTOphl MOBBIIICHHONW YYBCTBUTEIHHOCTH Y€IOBEKA K (PHU3NUECKOMY M XMMHUECKOMY 3arpsi3HEHUIO OKPYKAIOIIeH Cpebl.
I'eneTnueckas IpeapacnonokKEeHHOCTh YEI0BEKa K MaTOJIOTHsIM.

JdeMoHcTpanun

Tabmuup! u cxemsl: «Kapuotun yenoseka», «MeTo/1bl H3yUE€HUS TEHETUKH YelloBeKay, «I eHeTndeckue 3a00JeBaHHs YETTOBEKAY.

IIpakTHyeckas pabora «CocTaBiieHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi oprann3mMoB

JloMecTukanus M CeleKkuus. 3apoKICHHE celleKIMM M aoMectukauuu. Yuenue H. M. BasunoBa o lleHTpax NpoMCXOXIEHUS H
MHOT000pa3usi KyJIbTYpHBIX pacTeHui. Poyib celekiuu B CO3JaHWM COPTOB PACTeHHM W MOpoj XKUBOTHBIX. CopTt, mopona, mramMM. 3aKOH
TOMOJIOTHUECKHUX PsIOB B HacieAcTBeHHON n3meHunBocty H. M. BaBuioBa, ero 3HaueHue A ceIeKIMOHHON paboThl.

MeTtos! ceneKnoHHON paboThl. ICKycCTBEHHBIN OTOOP: MAacCOBBIN M MHAMBHIYAJIbHBIN. DTalbl KOMOMHAIIMOHHOW CeeKIuu. VcnbiTanue
Mpou3BoauTeNIel MO MOTOMCTBY. OTOOp MO T€HOTUIY C MOMOUIbIO OLEHKHU (PEHOTUIIA MOTOMCTBA M OTOOpP IO T'EHOTUILY C MOMOIIBIO aHAIHU3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJIEKIIMOHHOW paboThl. PagualiMOHHBIA M XMMMYECKUH MyTareHe3 Kak MCTOYHUK MyTaluud y
KYJIbTYpHBIX ()OpM OpraHu3moB. Vcronb3oBaHHEe T€HOMHOTO PeNaKTUPOBaHHUS U MeTOoA0B pekoMOuHaHTHBIX JIHK mis momyueHus: nucxoaHoro
MaTepuaia Jis CEJIEKINN.

[lonyuenue mnonumiaonoB. BHyTpuBuaoBas ruOpuausanus. bBiau3kopoACTBEHHOE CKpeliuBaHWe, WM HMHOpuauHr. HeponctBeHHOe
CKpelllMBaHue, WK ayTOpuaAuHT. ['eTeposuc u ero nmpuuuHsl. Mcnons3oBaHue reteposuca B cenekuuu. Otnanénnas rudpuansanus. [Ipeononenue
Oecruioans MEXBHUIOBBIX THOPUIOB. JlOCTHIKEHNUS CENIEKIIUN PACTEHUH 1 )KUBOTHBIX. «3e1€HaAs PeBONIOYULY.

CoxpaHeHHe U U3yYEHUE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUN M UX IUKHUX POAMYEH NIJIsi CO3/IaHUSl HOBBIX COPTOB U TMOPUIIOB
CEJIbCKOXO3SIUCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u ynpagieHue 2eHemuyecKuMu pecypcamu CelbCKOXO03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YAVUULEHUS CYUecmBYIOuWUx U CO30aHUs HOB8bIX NOPOO, JTUHULL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEM COBDEMEHHbIX
Memo008 HaAy4HbIX UCCTIe008AHULL, Nepedo8blX UOell U NePCNeKMUBHBIX MEXHOLO2ULL.

JdemoncTpanuu

[Toptpetsr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. Benses.

Tabmuusl u cxembl: «LleHTpBI TPOUCXOXKIEHHUS W MHOro0Opa3usi KyJAbTYpHBIX pPACTeHUN», «3aKOH TOMOJIOTUYECKUX pPSAIOB B
HACJIEJICTBEHHOM N3MEHUMBOCTHY, «METO bl ceneKiumy, «OTaanéHnas ruopuanzanusy», «MyTrareHes.

JlaGopaTtopnas padora «/3yyeHne coOpToB KyJbTYPHBIX PACTEHUN U MOPOJ JOMAITHUX KUBOTHBIX).



JlaGopaTropnas padora «/3yueHne MeTOA0B CEIEKIIUN PACTCHUI.

IIpakTHyeckas padora «lIpuBuBKa pacTeHU».

Ikckypeust «OCHOBHBIE METONBI M JOCTIDKEHUS CEJICKIIMA PACTEHUW W JKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (hepMmy,
COpPTOUCTIBITATEIBHBIN YYACTOK, B TEIUIMYHOE XO3SHUCTBO, B 1a00OPAaTOPHIO arpOyHUBEPCUTETA UITU HAYIHOTO IICHTPA)».

Tema 16. BUOTeXHOJ0IMsl U CHHTETHYECKAs OMOJI0T Ul

OOBEeKThI, UCIIONIb3YeMbIe B OMOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBbIE KYJIbTYPbl, MUKPOOPTAaHU3MBI, UX XapaKTepUCTHKA. TpaaullmOHHAS
OMOTEXHONOTH:  XJIeOOMeueHne, TMOMyuYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. MukpoOuonornyeckuii cuHTe3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHONIorui. [Ipon3BoncTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUI U UHCTPYMEHTOB LIEJI€HANIPABICHHOIO U3MEHEHUS] 1 KOHCTPYUPOBAHUS T€HOMOB C IIEJIbIO MTOJIyY€HHsI OPTaHU3MOB U
UX KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEYAIOIINECS B MPUPOIC OMOCUHTETHYECKHUE MTYTH.

Knerounas wmxeHepus. MeToasl KyabTypbl KJIETOK W TKaHEW pacTeHUH W KUBOTHBIX. KpumoOanku. Comarmueckass THOpUIU3ANMS H
coMaTuyeckuit sMmOpuoreHes. Vcronb30BaHUE TAalJOWIOB B CEJCKIUU pacTeHWd. [lonyueHue MOHOKIOHANbHbIX aHmumen. Hcnonvzosanue
MOHOKNIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIONOTBOPEHHE. PEKOHCTpYKIUS SHIEKIETOK U KIOHUPOBaHUE
KHUBOTHBIX. MeETOJ TpaHCIUIAaHTALMU SIIEp KIETOK. TexHonocuu 0300po6ieHuUss, KyIbMUSUpPOBaHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCTMBEHHBIX KYIbIMYD.

XpomocoMHas ¥ TeHHasi HHKeHepus. VIcKycCcTBeHHBIN CMHTE3 TeHa U KoHcTpyupoBanue pexkomouHanTHeIX JJHK. Cozdanue mpanceennwvix
opeanu3mos. JIoCTHKEeHMs U MEePCIeKTUBBI XPOMOCOMHOM U TeHHON MH)KEHEPHH. DKOJIOTHYECKUE U ATUYECKUE MPOOJIEMbl TeHHON HHXKEHEPUH.

Menunmnackue o6uotexnonorun. [loctrenomHas mudposas meaununa. [1I[P-guarnoctrka. MeTtaOonoOMHBIA aHaIW3, TE€HOIECHTPUIESCKUI
aHaJ M3 MPOTEOMa 4YeJIOBEKa JUIsl OLICHKH COCTOSHHS €r0o 370poBbs. Vcmonp3oBaHHE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-
OMoWHKEeHepus Ui pa3paboTku PyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3/IaHNs KOMILJIEKCHBIX TKaHEH COUeTaHHEeM TEXHOJIOTUN
TpEXMEPHOTO OMOTPUHTHHTA U cKaddOJTUHTA [T PEIICHHUS 33719 TePCOHATHN3UPOBAHHON MEIUITIHEI.

Co3nanne BEKTOPHBIX BaKIMH C IEJIbI0 00eCTIieYeHNs] KOMOMHUPOBAHHOM 3anUThl OT Bo30yauTenaeit OPBU, yctaHOBIEHHE MOJEKYISPHBIX
MexaHu3MoB QpyHkuunoHupoBanus PHK-coaepxamux BUpycoB, BBI3BIBAIOIINUX 0CO00 OMacHbIe 3a00JIeBaHHS YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

Tabmuusl u cxembl: «/cronb3oBaHHE MHUKPOOPTAaHU3MOB B TPOMBIIUIEHHOM Mpou3BoJcTBe», «KilerouHas wuHxeHepus», «l[ eHHas
UHXEHEPUS».

JlabopaTtopHnasi pabora «3yueHne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTHyeckast padora «l[lonmyyeHue MOJTOYHOKUCIBIX TPOJYKTOBY.

IKcKypeust «BHOTEXHONIOTHS — BaXKHEHIIAsl TPOU3BOUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIIOTHYECKOE MPOU3BOJICTBO)Y.



11 KIIACC

Tema 1. 3apo:kaeHue U pa3BuTHE IBOJIOIHOHHBIX MPeACTABIEHUI B OMOI0THHN

OomtonnonHas teopus Y. Jlapsuna. [Ipeanocsliiky BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4Has aeatenbHocTs Y. [lapBuHa.

JIBrokymye cuiibl 3Bostoluu BuoB 1o Y. JlapBuHy (BbICOKas HHTEHCUBHOCTh Pa3MHOXKEHUS OPTaHW3MOB, HACJIEICTBEHHAs U3MEHUNBOCTbD,
60pn0a 3a CyIeCTBOBaHKE, ECTECTBEHHBINH M HCKYCCTBEHHBIH 0TOOD).

Odopmienne cuHTeTndeckoil Teopuu sBomonuu (CTD). HeltpansHas teopus sBomroruu. COBpeMEHHAs 3BOJIIOIHMOHHAS OWOJIOTHS.
3HaueHue PBOTIOLMOHHON TeOpUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUpA.

JdeMoHcTpannn

IToptpetsr: Apuctorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Krosbe, Y. JlapBun, C. C. Yersepukos, 1. U. 1lImansraysen,
k. Xonneitn, /1. K. benses.

Tabmuupr u cxemsl: «Cucrema >xuBod mnpupoabl (mo K. Jlunuew)», «JlectHuua »xuBbix cymectB (mo Jlamapky)», «MexaHu3Mm
(GbopMHpOBaHUS TPUCITOCOOIEHNUI Y pacTeHH U *KUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapuipyra nyremectsus Y. lapsunay», «Haxonku Y.
Hapsunay, «®opmbl 00pbOBI 3a cymiecTBoBaHUeY, «Ilopoasl romybeit», «MHoroobpasue KynbTypHbIX GopM KamycTe», «Ilopoasl moManiHux

JKUBOTHBIX», «CxemMa oOpa3zoBanusi HOBBIX BHA0B (110 Y. [lapBuny)», «CXeMa COOTHOIICHUS JBUKYIIUX CHII SBONIONHIY, «OCHOBHBIC MOJIOKECHUS
CUHTETUYECKOU TEOPUHU SBOJIIOIIUN.

Tema 2. Mukpo3BoJIIOLUS U €€ pe3yJbTaThl

[lomynsiumst Kak 3jeMeHTapHas eauHuia 5BoyoLMU. COBpPEMEHHBIE METOJbl OLIEHKHM T'€HETHMYECKOTO pa3HooOpasusi U CTPYKTYpHI
nomynsuuid. Mi3mMenenue reHooHa MOMyISIUKA KaK 3JI€MEHTapHOE 3BOJIIOLMOHHOE SBJICHUE. 3aKOH reHeThdeckoro paBHoBecus Jx. Xapau, B.
BaiinGepra.

OneMeHTapHble (akTOpbl (IBMKYIIUE CHIIBI) SBOJIONMHA. MyTanmuoHHBIH mporiecc. KomOmHaTuBHAsS W3MEeHUYHMBOCTH. Jlpeild reHoB —
CllydaiiHble HEHaIlpaBJICHHbIE U3MEHEHUs YacTOT ajienei B nmomymsiiusax. Dpdext ocHoBatens. Ighgexm oymouiiounozo 2oprviuika. CHudicenue
2eHemu4ecKo20 pazHooopasus. npudunHel u ciredocmeus. Ilposenenue s¢pghexma Opetipa 2eHo8 8 GONLUIUX U MATLIX NONYAAYUAX. MUTPAITUH.
W3onsuust monysiuuii: reorpagudeckas (IpocTpaHCTBEHHAsI ), Ouosoruyeckas (pernpoayKTHUBHAs).

EctectBennniii or00op — Hampaisioumii Qaxtop sBomtonud. DOpMBI €CTECTBEHHOIO OTOOpa: MBIKYIIUH, CTaOWIM3UPYIOIIHM,
paspeiBatomuii (qu3pynTuBHbIA). [TonoBoi 0TOOp. Bo3HWKHOBEHME U 3BOJIOLMS COLIMAIBHOTO MTOBE/ICHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOMIONNH. BO3HUKHOBEHHE MPHUCIOCOOICHHH Y OpraHu3MoB. ApomMop¢do3bl U

uanoanantauuu. [lpuMepsl nNpuCHOCOONEHUE Yy OpraHu3MoOB: MOPQOJIOrHYecKue, (HU3NOIIOTHYECKHE, OMOXMMHMYECKHE, IOBEICHUYECKHE.
OTHOCHUTEIBHOCTH MTPUCTIOCOOICHHOCTH OPTaHN3MOB.



Bun, ero xpurepuu u cTpykrypa. BugoobpasoBanue kak pe3ylbTaT MUKpoOdBoMOIuU. M3omsaius — kirodeBoi ¢akTop BUI00Opa30BaHUS.
I[Iytru  u cnocoObl  BuAooOpa3oBaHus:  ajulonmarpuyeckoe (reorpaduyeckoe), CHMIATPUYECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonau3anust, rudpuansans). JJIMTeIbHOCTh SBOIIOIIMOHHBIX TPOIECCOB.

Mexanu3mbl (POpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOPa3Hsl.

Ponp »BoOmOnMOHHON Ononoruu B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHs Omopa3zHooOpasus. MHKpPOIBOJIOLUS U KOIBOJIOLUS
Mapa3uToOB U UX X03s5ieB. MexaHu3Mbl () OPMHUPOBAHUS YCTOMUYNBOCTH K aHTHOUOTHKAM M CTIOCOOBI OOPHOBI C HEM.

JdeMoHcTpannn

IToptpetsr: C. C. UerBepukos, J. Maiip.

Tabmuusl u cxembl: «MyTalmoHHass HM3MEHYMBOCTHY, «llomynsuuoHHass cTpykTypa Buaa», «Cxema MpOsABIEHHUS 3aKoHAa Xapau—
BaitnOepra», «/[Bukymue CHIIbI 3BONIOLMNY», «DKOJOTMUYECKash H30JIALUS HONYISIIUiA ceBaHCKOW (openm», «leorpaduyeckas H30IALMSA
JUCTBEHHUIIBI CUOMPCKOW M JIMCTBEHHHIBI Jaypckoi», «llomynsiuuoHHbIE BOJHBI UYMCICHHOCTH XHIIHUKOB U KepTB», «Cxema JeHcTBUS
€CTeCTBEHHOro  oroopa», «®Dopmbl OOprObI 32  cymiecTBoBaHHe», «MHIycTpuanbHbIl — MenmaHM3M», <«OKUBBIE  HCKONAeMbIe»,
«[TokpoBUTENHCTBEHHAs!  OKpacka JKMBOTHBIX»,  «lIpemymnpexkmaromasi  OKpacka  JKMBOTHBIX»,  «DHU3MOJIOTHYECKHE  aJarTalliny,
«IIprcrnocoO6IeHHOCTh OPTraHU3MOB U €€ OTHOCHUTEIIBHOCThY, «Kpurepun Buna», «Buabl-nBoiiHukny, «CTpyKTypa BHaa B npupoe», «CrocoOs
BuaooOpa3oBanusy, «l'eorpadguueckoe BuAooOpa3oBaHHME TPEX BUAOB JAHABIIIEH», «DKOJOTMYECKOE BHI000pa30BaHME BUIOB CHHHID»,
«[Tonumnnounel pactenuit», «KamyctHo-peneynsiii THOPHUIY.

ObopynoBanue: repdapun pacTeHUl, KOUIEKIIMA HACEKOMBIX, Uydelia MTULl U 3BEPei ¢ MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOICHHH, Uydena
NTHIL ¥ 3BEpell pa3HbIX BUJIOB, repOapuu pacTeHui OJIM3KUX BUAOB, 00pa30BaBIINXCS PA3IMUHBIMUA CIIOCOOaMH.

JlabopaTopHasi pab6ora «BrisBieHIE H3MEHUNBOCTH y 0COOEH OTHOTO BUIA.

JlabopaTopHas padora «[IpucrnocoOnaeHust OpraHU3MOB U UX OTHOCUTENIbHAS [IEeCO00Pa3HOCThY.

JlaGopaTopHnas padora «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHTEPHIOY.

Tema 3. MakposBoJironusi M eé pe3yJibTaThl

Mertoabl u3yuenus makpospomonud. IlaneoHronornueckue MeToabl U3yueHHs 3Bojroluu. [lepexomnbie (GOpMBI M (QUIOreHETHYECKHE
PSIBI OPTaHU3MOB.

buoreorpaduueckue mMetoasl n3ydeHus 3Bomtoruu. CpaBHeHue (GUIOpsl U (GayHbl MAaTEPUKOB U OCTPOBOB. buoreorpaduyeckue obiactu
3emin. Buabl-3HIEMHUKH U PEIUKTBHIL.

OMOPHOTIOTHYECKUE U CPABHUTEIBHO-MOP(HOIOTUIECKHAE METOIbI H3YYCHUS SBOJIIONUH. | eHeTHUeCKue MEXaHU3MBbl SBOJIIOIIMN OHTOTEHE3a
U TIOSIBJICHHUS DBOJIOIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE M aHAJIOTUYHBIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3MbL. MOIEKYISIpHO-
reHETUYECKUEe, OMOXMMUYECKHE U MaTeMaTUYeCKHEe METOIbl M3Y4YEeHHUS 3BOMIONMU. ['oMosiornunbie reHbl. COBpeMEHHbIE METOJbI MOCTPOCHHS
(bUIOreHeTUYECKUX JIEPEBBEB.



XPpOMOCOMHBIE MYTALIMH U 3BOJIOLHS T€HOMOB.

OOue 3aKOHOMEPHOCTH (IpaBuia) 3BOMIOUMU. [Ipumyun cmenvl @Gynxyuii. HeoOpaTuMocTh 3BONIONMU. ANANTHBHAS paJUallHs.
HepaBHOMEpPHOCTH TEMITOB SBOJIOIINU.

JdemoHcTpanuu

IToptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mrosuiep, 3. ['ekkens.

Tabnumer 1 cxembl: «DUIOTEHETHYSCKUNA PAJNT JIOMIAIN», «APXEONTEPHUKC», «3Bepo3yoOble simiepbl», «Creromedansly, «PUHHOGUTEHIY,
«CeMeHHbBIE TTATOPOTHUKMNY, «buoreorpadudeckue 30HbI 3eMian», «Jlpeiid KOHTHHEHTOBY», «PenukThly», «HavanpHble cTaguu SMOPHUOHAIEHOTO
Pa3BUTHUSL TMO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTMUHBIE W aHAJIOTUYHBIE OpTaHbl», «PyaTuMeHTBI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
YelioBeKa U IKUMIIaH3e», «I JTaBHbIe HAapaBlIeHUs IBOIONUNY, «OO01IMe 3aKOHOMEPHOCTH IBOJIOLIUNY.

O6opynoBaHue: KOJIGKIIMH, TepOapuu, MYSHKH HCKOMAEMBIX OCTATKOB OPraHW3MOB, MYISDKM TOMOJIOTUYHBIX, aHAJOTHYHBIX,
PYIHMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHe )KU3HU Ha 3emiie

Hayunble runote3bl MpoOUCXOXKIEHUsS KU3HU Ha 3emiie. AOuMoreHe3 W maHcriepMmusi. JloHaydHbIe MPEICTABICHUS O 3apOKICHHUH >KU3HU
(kpearmonu3M). ['mmore3a MOCTOSHHOTO CaMO3apOkACHUs XU3HU M e€ ompoBepxkeHue ombitamu . Penu, JI. Cnamnmanmanm, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U ACTPOOUOIIOTHSI.

OcHoOBHBIE 3Tambl HEOPraHUYECKOM »BomoIuu. [InanerapHas (reojoruyeckasi) BOJTIONMSI. XUMUYECKAsi IBOIONUSA. AOMOTEHHBIH CUHTE3
opraHnyeckux BemecTB u3 Heopranndeckux. Oneir C. Muiepa u I'. FOpu. O6pa3zoBanue noaumMepoB U3 MoHoMepoB. KoarepBaTHas runoresa A.
. Onapuna, runoresa nepsuyHoro Oynbona JIx. XonaeiHa, renetndeckas runoresa I'. Ménnepa. Pu6osumsr (T. Uek) u runoresza «mupa PHK»
V. T'un6epra. DopMupoBaHre MEMOpPaH U BOZHUKHOBEHUE MTPOTOKIICTKH.

Uctopuss 3emnu u metonbl e€ u3yudeHwus. VMckomaemble OpraHMyeckue oOcTaTkdh. ['eoxpoHonorus u e€ metonbl. OTHOCHUTENbHAs U
a0coJIoTHast Te0XpOHOJIOTH. ['e0XpoHOIOTHYECKas IKaJIa: S0HBI, IPbl, IEPHUOIbI, STTOXH.

HauanpHbie aTanel opranndeckoil 3Boitonun. [losBiaeHne u ABOIOLNS MEPBhIX KJIETOK. DBOMIONUSA MeTabonu3Ma. Bo3HUKHOBEHNE TIEPBHIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEePBbIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpokapruoTsl M 9yKapHOTHI.

[TpoucxoxaeHne dyKapuoT (CHMOMOTEHEe3). DBOIOIMOHHOE MPOUCXOKICHHE BHPYCOB. [IPOMCXOXKICHIE MHOTOKICTOYHBIX OPraHU3MOB.
Bo3HMKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE ATambl SBONIOIHUH BhICIIUX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHHi. Beixon pactenuit Ha cymry. [losBieHne crnopoBbIx
pacTeHuii U 3aBoeBaHue uMH cym. CemeHHbIe pacTeHus. [IporcxoxkneHne BETKOBBIX PACTEHUHN.

OCHOBHBIE ATanbl SBONIOINH KUBOTHOTO MHpa. OcHOBHBIE apoMOp(o3bl )KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE
COBpEMEHHBIX THUNOB. [lepBble XOpIOBBIC XKUBOTHBIC. JKU3HBb B BOJE. DBOJIONHUSA MO3BOHOUYHBIX. [Ipoucxoxaenue am(puOUil M pPENTUIHIA.



[Ipoucxoxnenne miexonuraromux U nruil. [lpunnun kirodyeBoro apomopdoza. OcBoeHrne OECO3BOHOUYHBIMH U MO3BOHOYHBIMH KUBOTHBIMU
CyLIH.

Pa3Buture xu3Hu Ha 3emiie TI0 ApaM | TIEPUOIaM: apXeu, MPOTepo30H, Mmaneo30i, Me3030H, KaitHo30i. OO0Ias XapakTepUCTUKa KIUMaTa 1
reoJIOTHYECKHX mpoiieccoB. [losiBIeHne U paclBeT XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro yCIOBHs U BIUSHUE HA Ta30BBI COCTaB
aTMocheph.

MaccoBble BBIMUpPAHUSI — DKOJOTHYECKHME KPHU3UCHI Mpouuioro. IIpuymHBI W CaeAcTBHS MacCOBBIX BbhIMUpaHUWA. COBpPEMEHHBIN
IKOJIOTHUECKHN KpU3HUC, ero ocodeHHocTH. [Ipobnema coxpanenus 6uopazHoodpasust Ha 3emiie.

CoBpeMeHHas cuctema opranudeckoro mupa. [Ipuniumns! kinaccudukanuu opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[optpetsr: @. Penu, JI. Cnamnanuanuy, JI. ITactep, . 1. Meunukos, A. 1. Onapun, [Jx. Xongein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnumer u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. [lacTepa mo m3ydeHnro camosapoxaeHus xu3Hm», «Cxema ombita C.
Munnepa, I'. FOpu», «9Tansl HeOpraHU4eCKON 3BOJIIOIUNY, «l'eoXxpoHonornyeckas mkana», «HadanpHble 3Tambl OpraHUYECKOW SBOIIOLUAN,
«CxeMa 00pa3oBaHHS JYKapHOT MyTéM cuMOuoreHeza», «Cucrema XUBOU TpUpoab», «CTpoeHue BHpycay, «ApoMopdO3bl pPaCTECHHUI,
«Punrnopute»y, «OIHOKIETOYHBIC BOIOPOCIN», «MHOTOKIETOUYHBIE BOJOpOCHN», «Mxm», «llamopoTHukm», «l 0I0CEMEHHBIE paCTCHHS,
«Oprassl 1[BETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUpPa», «ApoMopho3bl KUBOTHEIXY», «[Ipocreiimmey, «KuUedaHONOIOCTHEIEY,
«[Tnockue gepBu», «UieHncronorue», «PriOb», «3eMHOBOIHBICY, «IIpecMbikaronuecsy, «IITump», «Miekonurarmuey, «Pa3BuTue KU3HH B
apxemnckoil 3pe», «Pa3BUTHE KU3HU B IPOTEPO30MCKON 3pe», «Pa3BUTHE )KU3HU B MaJIC030MUCKOM 3pey», «Pa3zBuTue KU3HU B ME3030MCKOM 3pe»,
«Pa3BuTHE )XU3HU B KaHO30MCKOM 3pey», «CoBpeMeHHasi CUCTEMa OPraHUu4eCKOTO MUpPay.

O6opynoBanue: repOapuud pPAaCTEHUM pPAa3TUYHBIX OTAEJIOB, KOJUICKIIMM HACEKOMBIX, BIIQKHBIC IMpenapaThl >KHUBOTHBIX, PAKOBHHBI
MOJUTFOCKOB, KOJUIEKIIMM WIJIOKOKHUX, CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Uydesla MNTULl M 3BEpei, KOJJIEKIMH OKAMEHEJIOCTEH, IOJIE3HbIX
HCKOIIA€MBIX, MYJISI)KH OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BupryanabHas JgabopatopHas padora «MoaenupoBaHue onbiToB Mumiepa—tOpu mo u3ydeHH0 aOMOTEHHOTO CHHTE3a OPTraHHMYeCKHX
COEIMHEHUI B MEPBUYHON aTMOchepey.

JlabopaTtopHnas pabora «/3ydeHne u ONMcaHue UCKOMAEMBbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IIpakTHyeckasi padora «/3yuenne ocoOOEHHOCTEH CTPOCHUS PACTEHUN PA3HBIX OTICIIOBY.

IIpakTuyeckas padora «/3ydyeHne ocOOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue yejg0BeKa — AaHTPOINOTeHe3

Pa3zgensl u 3anaun anTponosiorui. MeTopl aHTPONOJIOTHH.

CraHoBneHre MPEACTABICHUI O MPOUCXOXKICHUH yesioBeKa. Pennrno3nsie Bo33penus. COBpeMEHHbIE HAyUHbIE TEOPHUHU.



CxoncTBO 4esloBeKa € KUBOTHBIMU. CHCTEMAaTHYECKOE IOJOKEHHE uesoBeka. CBHIIETENBCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMH:
CpaBHUTEIBHO-MOpP(]OIOTHYECKHE, 3MOPUOTIOTHYECKUE, (U3NOIOTr0-O0MOXUMUYECKHe, MoBeneHYeckne. OTIWYHMs 4YeJOBEeKa OT JKUBOTHBIX.
[IpsimoxokaeHNe U KOMIUIEKC CBSI3aHHBIX C HUM MTPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOM CUTHAJIBHOM CHCTEMBI.

JIBmkymue cuibl ((hakTopbl) aHTpONoreHe3a: Ouonoruueckue, conuanbHbie. COOTHOIIEHHE OMONIOTHYECKHX M COLUAJIbHBIX (PAKTOPOB B
aHTPOIIOICHE3E.

OcHOBHBIE CTaUU aHTPOIOTeHe3a. PaHHME YenoBeKOOOpa3HbIe 00€3bsiHBI (IMMPOKOHCYJBI) W PaHHWE TOHTHABI — OOIIHE TPEIKH
4eJI0BEeKOOOpa3HbIX 00€3bsH U JIo/Iel. ABCTPAJIONUTEKH — JIBYHOTHE NPEIKH Jitojeil. UenoBeKk yMelnblid, IepBble U3TOTOBJICHUSI OPYIUi Tpyaa.
YenoBek MPSIMOXOISALINA M TEPBBIA BBIXOJI JtoAei 3a mpexnensl Adpuku. YenoBek TelaenbOeprckuii — oOMmMN MPeloK HeaHAEPTaIbCKOTO
YeJ0BEKa M 4YeJ0BeKa pa3yMHOro. YeloBeK HEaHIEePTATbCKUWA Kak BHJI JIIOJIEN XOJIOJHOTO KiuMara. YeloBeK pa3yMHBbIH COBPEMEHHOrO THIIA,
JICHUCOBCKHI Ye0BEeK, OCBOEHHE KOHTHHEHTOB 3a npeaenamu Appuku. [lageoreneTnka u najieoreHOMHUKa.

DBOJIIONMST COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBI OTOOpP B MOMYJISNUAX dYeJIOBEKa. MyTallMOHHBIM TIPOLECC MU MOTUMOP(H3M.
[TomynsiOHHBIE BOHBL, Ipeiid reHoB, MUrpamus 1 «3H(EeKT ocHOBATENs» B MOMYJISALUIX COBPEMEHHOTO YeIOBeKa.

Uenoseueckue pacel. [lonsatue o pace. bosbiive pacel: eBporneouaHas (€BpaswiiCkas), aBCTpaJiO-HErpOMIHAs (SKBATOpUANbHASA),
MOHroJIOuIHasl (a3MaTCcKo-aMepuKaHckas). Bpemss u myTu pacceieHuss uesnoBeka Mo raHete. EquHcTBO dyenoBeueckux pac. Hayunas
HECOCTOATENBHOCTh pacu3Ma. IIpucnoco0aeHHOCTh YeaoBeKa K pa3HbIM YCJIOBUSIM OKpyXaroled cpenabl. BiausHue reorpadudeckoit cpenbl u
npeiida reHoB Ha MOP(HOJIOTHIO B (PU3HOJIOTHIO YETIOBEKa.

MexIucuuIuiMHapHble MeTo/Ibl B (hu3nuecKoil (OMOIOrnYecKkoil) aHTPOMOJIOTHU. DBOJIOIMOHHAS aHTPOIOJIOTHUS U MAaJIe0aHTPONOIOT U
YeJI0BeYEeCKUX Monynsauuid. buocornuansHble UCCIeJ0BaHUs IPUPOJIBI YeIoBeKa. MccnenoBanue KOABOIIOIMHA OUOIOTHYECKOT0 U COIMAIBHOTO B
YeJI0BEKE.

JdemoncTpanuu

Ioptpertsr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabnuier u cxeMbl: «MeTo bl aHTPOTIOJIOTHIY, «I 0JTOBHOM MO3T YeloBeKay, «UemoBekooOpasHbie 00e3bIHB», «CKEIET YeI0BeKa U CKEJIeT
mUMIaH3e», «PyaIuMeHThl U aTaBu3Mbl», «/{BHXKYIME CUIIBI aHTPONOreHE3ay, « IBOIIOIUOHHOE APEBO YEIOBEKa», «ABCTpAONUTEK», «HenoBek
yMmenblity, «HenoBek npsMoxoasmmiiy, «Jlenucosckuil uenosex» «Heannepranbup», «KpomanboHLbY, «lIpenku yenoBeka», «ITambl IBOIIOLUN
YyesnoBeKay, «Packl uemoBekay.

O6opynoBaHue: MyJsDKA OKAMEHEIIOCTe!, PEeIMETOB MaTepuaIbHON KYJIbTYPHI MIPEAKOB YeNOBEKa, penpoayKiuu (dpororpadun) KapTHH C
MU(DOJIOTHUECKUMHA U OMOJEHCKUMU CIOKETaMH IPOUCXOXKACHUS 4YesloBeKa, (oTorpaduu HaxoJ0K HCKOMAEMBIX OCTAaTKOB YEJIOBEKAa, CKEJIET
YeJIOBEKa, MOJIEJIb YEPETIA YEJIOBEKA U Yeperna IUMIIaH3€, MOJEb KUCTH YEJIOBEKA U KUCTU IIMMIIaH3€, MOJEIHN TOpCca NPEIKOB YEIOBEKa.

JlaGopaTopHas padora «3yueHre ocoOeHHOCTE CTPOEHUS CKEJIeTa YeJI0BEKa, CBSI3aHHBIX C MPSMOXOKIACHUEM).

IMpakTnyeckas padora «/3ydeHre SKOJIOrHYECKUX aanTallil 4eJTOBEKay.



Tema 6. JkoJ10rusi — HAYKA 0 B3AaNMOOTHOILLIEHUSIX OPraHM3MOB M HA/IOPraHU3MEHHbIX CUCTEM € OKpY:Kawoulei cpeaoi

3apoxxaenue U pasBuTHe dkojoruu B Tpyaax A. ['ymGoneara, K. ®@. Pynee, H. A. Cesepuosa, J. I'ekkens, A. Tenciu, B. H. Cykauépa.
Pa3nens! u 3agaun sxosnoruu. CBs3b 3KOJIOTHHU C IPYTUMH HayKaMHU.

Metonst sxonoruu. IloneBsie HaOMIOACHHUS. DKCIEPUMEHTH B SKOJOTHH: MPUPOJHBIE W JabopaTopHble. MoaenupoBaHue B KOJOTHH.
MOHUTOPHHT OKPYKAIOILIECH CPeJIbl: JIOKAIbHBIH, PETHOHAIBHBINA U IT100aIbHBIH.

3HaYeHHE HKOJOTHMYECKUX 3HAHUM i1 4eJIOBEKa. DKOJOTHMYECKOE€ MHMPOBO33PEHHE KaK OCHOBA CBS3€W YEJIOBEUECTBA C MPUPOIOM.
DopMHUPOBaHUE IKOJOTUUECKON KYJIBTYpPbI U 3KOJIOIMUYE€CKOW IPaMOTHOCTH HACETICHMS.

JeMoHcTpanun

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, H. A. CeBeprios, . I'exkenb, A. Tencnu, B. H. Cykaués.

Tabmuup! u cxeMsl: «Pa3nensl akonoruny, «MeToabl 3Kooruny, «Cxema MOHUTOPUHTA OKPYXKAIOIIEl cpeab».

JlaGopaTtopnas padora «/3yyeHre MeTO10B IKOJIOTHUECKUX UCCICTOBAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Okonorndyeckre (PakTopbl M 3aKOHOMEpHOCTH MX AeiictBus. Knaccudukanms skomoruueckux (GakTopoB: aOMOTHYECKUE, OMOTHYECKHE,
anTporioreHHele. OOmMe 3aKOHOMEPHOCTH JACHCTBUA dKojorndeckux (akropoB. IlpaBmwio muaummyma (K. IInpenrens, 1O. JInbOux).
TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOWOHTHBIE OPTaHU3MBI.

AbGunotndeckue Qakropbl. CBeT Kak JKoyiormueckuid ¢akrop. JlelicTBHEe pa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTpa Ha OPraHU3MEI.
DKOJIOTMYECKHUE TPYIIbI PACTEHUH U )KUBOTHBIX I10 OTHOLLIEHHUIO K cBeTy. CUTHaNIbHAas poJib cBeTa. POTONEPUOAU3M.

Temmneparypa kak skojoruyeckuil ¢axrop. JlelicTBue TemmepaTypbl Ha opraHu3Msbl. [loHKuIOTepMHBIE B TOMOMOTEPMHBIE OPraHU3MBI.
DOBpUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruueckuii gakrop. [IpucnocoOnenus pacTeHuii K moaaep>kaHuio BogHoro Oanmanca. Kiaccudukanus pacteHuid mo
OTHOILIEHUIO K Boje. [IprcnocoOneHus )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO pPeKUMa.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, OYBEHHAs, TNTyOMHHAs IMOJANOYBEHHAs, BHyTpHOpraHu3MeHHas. Ousuko-
XMUMHUYECKHE 0COOEHHOCTH cpell 0OOuTaHusl opranu3mMoB. [IpucnocoGieHnss OpraHu3MOB K ’KU3HU B Pa3HbIX Cpeax.

buonoruueckue putmel. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE M TOAMYHBIE pUTMBI. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
W3MEHEHUSM YCIOBHUM JKHU3HU.

Kuznennsie popmbl opranuzMoB. [lonstue o xusHeHHoM ¢opme. JXKu3HeHHbIE (POPMBI PAaCTEHUI: JepeBbsi, KYCTAPHUKU, KYCTApHUUKH,
MHOTOJIETHUE TpPaBbl, OAHOJETHHE TpaBbl. JKu3HEHHbIE POPMBI KUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U
o0pa3sa KU3HH.

buotnyeckue Qaxtopsl. Buapl OMOTHUECKHMX B3aUMOJCHCTBUI: KOHKYPEHILHMS, XHUIIHHUYECTBO, CUMOMO3 U ero (opmel. I[lapasutusm,
KOoomeparus, MyTyaJiu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJeOHWYecTBO). Herpoduueckue B3auMoaeicTBUs (Tonudeckue, GopUyuecKue,



¢dabpuueckue). 3HaueHUE OMOTHYECKUX B3aWMOJICHCTBMI /Jis CYIIECTBOBAHUS OPraHU3MOB B cpeae oOutaHus. [IpUHIMI KOHKYpPEHTHOIO
HCKITFOUCHHS.

JeMoHcTpanun

Tabnuusl U cxeMbl: «IKonoruueckue (HakTopb», «CBETOBOU CHEKTP», «IKOJOTUUYECKUE TPYMIBI KUBOTHBIX MO OTHOIICHHUIO K CBETY,
«TernoKpoBHBIE KUBOTHBIEY, «XOJOIHOKPOBHBIE KMBOTHBIE», «DU3UONIOTHYECKUE aanTalluu KUBOTHBIX», «Cpenbl OOUTAHUS OPTraHU3MOBY,
«buonoruueckue puT™Mb», «KusHeHHbIE QOpMBI pacTeHui», «Ku3HeHHbIE (QOPMBI KUBOTHBIX», «IKOCHCTEMa HIMPOKOJIUCTBEHHOTO JIEcay,
«DQKocHucTeMa XBOMHOTO Jiecay, «Llemu mutanusy, «XumHu4dectBoy, «[lapasutuzmy, «Konkypenmmsy, «Cumomnos», «KommeHcammm.

Ob6opynoBanue: repOdapur pacTCHUH M JKUBOTHBIX, NMPHCIIOCOOJICHHBIX K BIMSHUIO PA3IMYHBIX JKOJOTHUYECKUX (hakTopoB, repbapuu
CBETOJIOOMBBIX, TEHENIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHENIOOWBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE pacTEHUS,
repOapud U KOJUICKIIMH TETUIONIOOUBBIX, 3MMOCTOWKHX, MOPO30YCTOWUYUBBIX pACTCHH, Yydyena MTULl U 3BEpei, repOapuu pacTeHHH,
OTHOCSIIIUXCS K rurpoduram, kcepoputam, mMe3opuraM, KOMHATHBIE PACTEHHsI JAHHBIX TPYII, KOJUIEKIIMHM XUBOTHBIX, OOMTAIOIINX B Pa3HbIX
cpenax, repbapuu U KOJUICKIIMH PACTEHUM U KUBOTHBIX, 00JIaJAIONINX YePTaMH MPUCITIOCOOICHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBHUI KHU3HHU,
repOapuu U KOJUISKIIMHA PACTCHHIA U KUBOTHBIX PA3IMYHBIX KHU3HEHHBIX (POPM, KOJIEKIIUU KUBOTHBIX, YUYACTBYIOIIUX B PA3TMYHBIX OMOTHIECKUX
B3aUMO/ICHCTBUSX.

JlabopaTopHas padora «BrIsBieHHe MPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO CBETA.

JlabopaTtopHasi padora «BrisBieHne MpUCTIOCOOTICHUI OPraHU3MOB K BIIUSTHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6oTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jxos10rusi BUI0B M MOMYJIALHI

DKOJIOTUYECKUE XapaKTePUCTUKU Tomysiiun. [lomymsiiust kak Ouosiormdeckass cuctema. Poib HEOTHOPOTHOCTH Cpelbl, (GU3MYECKHX
OapbepoB U 0COOEHHOCTEH OMONIOrMK BUIOB B (POPMUPOBAHUN MPOCTPAHCTBEHHOM CTPYKTYpPHI MOMyIsiiuii. OCHOBHBIC TTOKA3aTeNN MOMYIISALIUN:
YHUCJICHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBASI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL.

Dkojorudeckas cTpykrypa mnonyiasuuu. OlleHKa YWCICHHOCTH momyisiuud. JlMHamuka mnomynasuuud U e€ perymsuus. buotnueckuit
MOoTeHIMaN nomyiasiuuu. MojaenupoBaHue OUHAMUKU nomyisinuu. Kpusble pocTta uucieHHOCTH nonyisiuud. Kpusble BbDKHMBaHMS. Perynsuus
YHCIIEHHOCTH TOIMYJISIIIHA: POJIh (AaKTOPOB, 3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHUECKHUE CTpaTerun BUIOB (I- u K-cTparerumn).

[Tonsitue 06 3KoyOorMUecKoil Huie Buaa. Mectoooutanue. MHoroMmepHass Mozesb dkoiorndeckor Humm JIx. M. XatumHcona. Pazmepbl
sKojornyeckor HumM. IloTeHunanpHas U peaau30BaHHAS HUILIU.

Bun kak cucrema nomysnsnuii. Apeassl BUI0B. BUIBI 1 MX )KU3HEHHBIE CTPATETHUH. DKOJIOTHIECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBECHUSI U MUTPALIMI )KUBOTHBIX. Broornyeckue MHBa3uu 4y>KepOIHBIX BUIOB.

JdeMoHcTpanun

[TopTper: . . XaTunHCOH.



Tabmuubl U cxeMbl: «DKOJOIMUECKUE XapaKTePUCTUKU Nomymsiuun», «lIpocTpaHCTBEeHHas CTpyKTypa nomyiasuun», «Bo3pacTHble
MUPaMKJIbl TOMyJAUUn», «CKOPOCTh 3aceNIEHUs] MOBEPXHOCTH 3e€MJIM PA3IMYHBIMU OpraHusmMamu», «Moxens skonorudeckod Humm JDx. .
XaTYnHCOHAY.

OO6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIUHU )KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOieHns ceMsH pacCTeHUI K pacCeIeHUIO.

Tema 9. Jkon0rus coodmecTB. IKOJIOrHYeCKHE CUCTEMBI.

CoobmecTBa oprann3MoB. buorieHos u ero cTpykrypa. CBsi3u MeXAy OpraHu3MamMu B OMOIIEHO3E.

Okocucrema kak otkpeitas cuctema (A. JIx. Tencinn). @yHKIHMOHANBHBIE OJOKH OPTaHU3MOB B 3KOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHu. Tpodudeckue nenu u cetr. Aduotudeckue 010ku dkocucteM. [IouBbI B Wbl B 9KocucTeMaX. KpyroBopot
BEIIECTB U IIOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN IKOCUCTEMBI. bruomacca 1 npoayKkius. DKoJ0rH4ecKrue MMpaMu/Ibl Yucesl, OMoMacChl U SHEPTUM.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpoiixku. @nyxmyayuu. HanpaBieHHbIe 3aKOHOMEPHbBIE CMEHbI COOOIIECTB — CYKIIECCHH.
[lepBuYHbBIC 1 BTOPUYHBIE CYKIIECCHU U X IPUYHHBI. AHTPOIIOT€HHBIE BO3ACHCTBUS Ha cykieccun. KimmMakcHoe coobmecTBo. bropasHooOpasue
U TOJIHOTA KPYrOBOPOTA BEILECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Tpupoansie 3KOCUCTEMBL. DKocUCmeMbl 03ED U peK. DKocucmembvl Mopel U 0Keanos. IKocucmemovl MyHOp, 1ecos, cmeneu, NyCmbvlHb.

AHTpPOIIOTr€HHBIE SKOCUCTEMBI. ArposKocucTeMa. ArporieHo3. Pa3nnuns Mexxy aHTpONOTeHHbIMU U IPUPOJHBIMUA SKOCUCTEMAMH.

VYpb6oskocucrembl. OCHOBHbIE KOMIIOHEHTBI ypOoskocucteM. l'opoackas ¢uopa u ¢ayna. CuHaHTponu3anus TIOpPOJACKOW (ayHBI.
buonoruueckoe u X039HCTBEHHOE 3HAYSHNUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpPTaHU3MOB B JKOCHUCTEMax. Poib Kackaowoeo 3¢gexma u 6udos-
20ughuxamopos (knouesvix 6u008) 6 @YHKyuoHuposanuu sxkocucmem. [lepeHOC PHEPrUM M BEIIECTB MEXKAY CMEXKHBIMH JKOCHCTEMaMHU.
Y CTOMYUBOCTH OPraHU3MOB, TOMYJISALUNA U YKOCUCTEM B YCIIOBUAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3IEHCTBHIA.

Mexanusmbl  6030elicmeus 3a2pa3HeHUll pAa3HbIX MUN08 HA CYOOP2AHUIMEHHOM, OpP2AHUSMEHHOM, NONYIAYUOHHOM U 3IKOCUCHEMHOM
VPOBHSAX, OCHOBbL IKONOSUUECKO20 HOPMUPOBAHUA AHMPONO2EHHO20 8030eticmausi. MeToA0I0rus MOHUTOPUHIa €CTECTBEHHBIX U AaHTPOIOT€HHBIX
AKOCHUCTEM.

JdeMoHcTpanun

IToptper: A. JIx. Tencau.

Tabmuuel u  cxembl: «CTpykTypa OuoleHO3a», «ODKOCHCTEMa IIUPOKOIHMCTBEHHOrO Jeca», «JKOCHCTeMa XBOHHOIO Jiecay,
«DyHKIMOHAJIbHBIE TPYNIIBI OPraHU3MOB B 3KocucTeMe», «KpyroBopor BemiecTB B 3kocucteMe», «llenu nuranus (mactOMIHAsL, JETPUTHAS)Y,
«DKoJoruyecKas mupaMua yuceny, «IKOJIOoruuecKas nupamuaa 6uomaccel», «Kolorudeckas nupammuaa sHeprumy», «O0pazoBanue 0010Tay,



«[lepBuunas cykueccus», «BoccTaHoBieHHe Jieca ocie moxkapa», « JIKOCUcTeMa o3epay, «ArpoueHos3», «KpyroBoport BemecTB U HOTOK SHEPT UH
B arpoueHosey, «IIpumepsl ypOoosKocuCTEM.

ObopynoBanue: repdapun pacTeHUl, KOJJIEKIIMN HACEKOMBIX, Uyuesa MTHUI] U 3Bepel, repOapuu KyJIbTypHBIX U JUKOPACTYIIUX PACTEHUH,
aKBapUyM KaK MOJIEJb SKOCUCTEMBI.

IIpakTHyeckas padora «/3yueHue u onucanue ypOoo3KOCUCTEMBIY.

JlabopaTtopHasi pabora «/3ydeHne pa3HOOOpa3nsl MEITKUX MTOYBEHHBIX WICHUCTOHOTHUX B PA3HBIX YKOCHCTEMAX).

IKCeKypeust «IKCKypcus B THUIUYHBIN OuoreorneHo3 (B AyOpaBy, Oepe3HsK, €lIbHHUK, HA CYXOJOJbHBIM WM MOWMEHHBIA JIYT, 03€po,
00110TO)».

IKeKypeust «IKCKYpCHS B arpoOdKOCUCTEMY (Ha TI0JIC WU B TETIMIHOE XO35HCTBO)».

Tema 10. buocdepa — riiodaabHas IKOCUCTEMA

buocdepa — obmeruianerapnas 06o1ouka 3eMiH, TA€ CYIIECTBYET WM CYIIECTBOBaja JKU3Hb. Pa3BuTHE mpeacTaBieHui o Ouocdepe B
Tpyaax 3. 3tocca. Yuenue B. 1. Bepnanckoro o 6uocepe. O6nactu Ouocdeps! u e€ coctan. Kuoe BeriecTBo 61ocdepsl U ero QyHKIHH.

3aKOHOMEPHOCTH CylecTBoBaHUs Ouocdepbl. OcobeHHOCcTH OMOochepsl Kak TII00ATbHOW JKOCHUCTEMBL JIMHAMHYECKOE paBHOBECHE B
ouocdepe. KpyroBopoTsl BeIecTB 1 OMOreOXMMHUYECKUE ITUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTSE siBIIeHMI B Orocdepe.

3oHanbHOCTH Ouochepsl. [TonsTie o 6uome. OCHOBHBIE OMOMBI CYIIHM: TYHIpPA, XBOHHBIE JIeCa, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca,
CTEIH, CaBaHHBI, ITYCTHIHU, TPOTTMYECKHUE JIe€Ca, BRLICOKOTOPbs. Kiumat, pacTUTEIbHBIN U dKUBOTHBIM MUpP OMOMOB CYIIIH.

Crtpykrypa 1 (yHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTr0 MOTeHIIMAaNa 1 OnoCchepHbIX (YHKIHI.

JdemoHcTpanuu

[Toptpetsr: B. U. Bepnazackuii, 3. 3rocc.

Tabmuus! u cxemsl: «I'eocdepsr 3emmun», «KpyroBopot azota B npupojae», «KpyroBoport yriepoaa B npupoze», «KpyroBopot kucioposa B
npuposie», «KpyroBopot Bonbl B mpuposae», «OcHOBHbBIE OuoMbl cymny, «Kinmatudeckue nosca 3emnm», «TyHnapay, «Taiiray, «CMenmaHHbIi
necy, «llIupokonucTBeHHBIN Jecy, «Ctenby, «CaBaHHay, «I1ycTbiHA», « Tponudeckuil gecy.

ObopynoBanue: repOapuy pacTCHUIA pa3HbIX OMOMOB, KOJUIEKIIUN KHUBOTHBIX.

Tema 11. YesioBek M OKpy:xamomias cpeaa

DKOJIOTHYECKUE KPU3HWCHI W WX NpuuuHBL. BozaeiicTBue dvenoBeka Ha Owocdepy. 3arps3HeHue BO3AYIIHOW cpeabl. OxpaHa BoO3ayxa.
3arpsizHeHue BoHOM cpeabl. OXpaHa BOAHBIX pecypcoB. PaspyieHne noussl. OXpaHa IOUBEHHBIX pecypcoB. M3menenue knumara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HAa PACTUTENIbHBIM M >KMBOTHBIM MHp. OXpaHa pacTUTENBHOIO U JKUBOTHOrO Mupa. OCHOBHBIE MPHUHIIMIIBI
oxpanbl puposl. KpacHsie kauru. Ocobo oxpansemblie npupoansie Tepputopun (OOIIT). borannueckue caabl 1 300710THUECKHUE TAPKU.



OcCHOBHbIE MPUHIUIB YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA U NpUpOJbl. PalvoHalbHOE NPUPOIONONB30BAHUE U COXpPaHEHHE
Ouosiornyeckoro paznoodpaszus 3emin. O0mIKe 3aKOHOMEPHOCTHU TI00ATBHBIX IKOJIOTHYECKUX KpU3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U
€TI0 BEPOATHBIC ITOCIICICTBUA.

Pa3BuTHe METOAOB MOHUTOPHHTAa pPAa3BUTHUA OMACHBIX TEXHOTEHHBIX TpoueccoB. CucmemHvle ucciedosanusi nepexooa K
pecypcocbepezaioujell U KOHKYPeHMOCnocoOHou 3uepeemuxe. buonoeuueckoe pasnoobpaszue u duopecypcwi. Hayuonanvuvie uHgopmayuontvle
cucmembvl, obecneuusaroujue 00CmMyn K UHGopmayuy no cOCMOoAHUI0 0OMOeIbHbIX U008 U IKocucmem. OCHO8bl IKOpeadbUIUMayuu IKOCUCmem u
CnOCO606’ 60pb6bl C 6u0n06peofcdeﬂu;mu. PeKOHcmpyKL!M}l MOPCKUX U HA3EMHbBIX IKOCUCNIEM.

JeMoHcTpanun

Tabnumer u cxemsl: «3arps3HeHue atMochepb», «3arps3Henue ruapocheps», «3arps3Henue mouBbly, «IlapaukoBsit d3dderT», «Ocobo
OXpaHsieMble TIPUPOTHBIC TEPPUTOPUIN», «MOIETTH YIIPABIIEMOTO MUPAY.

O6opynoBanue: Gpororpaduu oxXpaHseMbIX pacTeHU U KUBOTHBIX KpacHoit kauru Poccutickoit @eneparuu, KpacHoi KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOI'MA HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHS OOYYaIOIIMMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUS:
JIMYHOCTHBIC, MCTAIIPCIMCTHBIC U ITPECAMCTHBIC.

B cTpyKkType IHWYHOCTHBIX pE3yJbTaTOB OCBOCHHS IMPOTpaMMbl MO OWOJIOTMM BBIAEIECHBI CIEAYIOIIME COCTaBISIOIINE: OCO3HAHHE
O0YUaIOIUMUCS POCCUUCKON TPasKIAHCKOW UACHTHYHOCTA — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOTPEEICHUIO, HAluYUe
Momugeayuy K OOy4eHHIO OWOJIOTHH, yeleHanpasieHHoe paszsumue BHYTPEHHHX YOEXKIIEHUN JMYHOCTH HAa OCHOBE KIIOYEBBIX LIEHHOCTEW U
UCTOPUYECKUX TPAAMIMNA Pa3BUTHUA OHUOJOTHUECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCA PYKOBOJCTBOBAThCS B CBOEH
NESITEIPHOCTH IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU CHUCTEME OWOJIOTUYECKOTO OOpa30BaHUs, Haauuue npagoCcO3HAHUSA
AKOJIOTMUYECKOH KYJIBTYPhl, CHOCOOHOCMU CMABUMb UEIN U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIudHOCTHBIE PE3yIbTATHl OCBOEHHUS MPOrPaMMBI MO OHMOJIOTUU AOCTUTAIOTCA B €IMHCTBE y4eOHOW M BOCHHTATEIHHOW JESTENHHOCTH B
COOTBCTCTBHUU C TpaJULMOHHBIMUAU pOCCHfICKPIMH COOMOKYJIbTYPHBIMH, UICTOPUUCCKUMH U NYXOBHO-HPABCTBCHHBIMU HNCHHOCTAMH, NIPUHATHIMU B
oOuiecTBe MpaBWJIaMd M HOPMaMHU IOBEJCHHUS W CIIOCOOCTBYIOT MpOLECCaM CaMOIO3HAaHMs, CaMOBOCIUTAHUS U CAMOpPa3BUTHS, Pa3BUTHUS
BHYTPEHHEHN MO3UIIMU JINYHOCTH, TATPUOTHU3MA U YBAKEHUS K 3aKOHY U MPABOIOPSIKY, YEJIIOBEKY TPyAa U CTaplIeMy MOKOJEHHUIO, B3AUMHOTO
yBa)XKeHHUs, OEPEKHOI0 OTHOLIEHUS K KYJIBTYPHOMY HAcJIE€UI0 U TPaIUIMsIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickoit @eneparuu, npupoae u
OKpY’Karoleun cpene.

JInuHOCTHBIE pE3yNAbTaThl OCBOEHUS y4eOHOro mpeamera «bHOJOTHS» JOIKHBI OTpa)XaTh TOTOBHOCTh M CHOCOOHOCTH OOYyYaromuxcs
PYKOBOJICTBOBAThCSI C(OPMHUPOBAHHON BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPCHHHUX
yOeXIeHUIi, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOT0 OOIIECTBA, paCUIMPEHNE )KU3HEHHOTO OMbITA U OMBITA IEATEIbHOCTH B
MpOIIeCcCE peaanu3alii OCHOBHBIX HAINPaBIECHUN BOCIIUTATEIBLHOM JIEITEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCcKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00yUAIOIeTrocsl KaKk aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB U 003aHHOCTEHN, YBaXKEHHUE 3aKOHA U IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOHN IEATEIBHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUU YU4eOHBIX U MO3HABATEIbHBIX 3a7ad,
BBITIOJTHCEHU U 6I/IOJIOI‘I/I‘ICCKI/IX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OIpeeNsATh COOCTBEHHYIO O3UIMIO IO OTHOIICHHUIO K SIBJICHUSIM COBPEMEHHOM >KU3HU U OOBSACHATH €€;



YMEHHE YYHUTHIBaTh B CBOUX JEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTMBHOTO B3aUMOJCHCTBHUS JIOJEH C pa3HbIMU YOEKICHHUIMH,
KYJIbTYPHBIMH LIEHHOCTSIMU U COLIUAJIBHBIM IOJI0KEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOI'O BBIMIOJIHEHUSI Y4YEOHBIX, IO3HABATENIbHBIX U MCCIEAOBATENbCKUX 3ajad,
YBOXXUTEIHLHOTO OTHOUICHHSI K MHEHHIO OTNIIIOHEHTOB MPU 00CY>KICHUH CIIOPHBIX BOMPOCOB OMOIIOTMYECKOTO COJCPKAHUS;

FOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUICKON TI'pa)KIaHCKOW HMJCHTUYHOCTH, MATPUOTHU3MA, YBaXKEHHsS K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTHU
nepe PonuHOM, TOpRocTy 3a CBOM Kpaid, CBOX PolinHy, CBOM SA3BIK U KYJIBTYpPY, IPOLUIOE U HACTOSALIEE MHOTOHALIMOHAJIIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIWIO M TNMaMATHUKaM HPUPOAbI, AOCTWXKEHHAM Poccum B Hayke, UCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSIX, TPYLE;

CIIOCOOHOCTH OLIEHUBAThH BKJIAJl POCCUNCKUX YUYEHBIX B CTAHOBIIEHHWE M pa3BUTHE OMOJOrMM, IOHMMaHUS 3HaYeHUs] OUOJIOTMH B TIO3HAHHUU
3aKOHOB IIPUPO/IBI, B )KU3HH YEJIOBEKa U COBPEMEHHOT'O OOIIECTBA;

uzeiiHas yoe:xx1EHHOCTh, TOTOBHOCTD K CITY>KEHHIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYIbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE TYXOBHBIX LIEHHOCTEN POCCUIICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TIOBEJCHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOWYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLEHUE K CBOMM pPOAMUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOIO NPUHATUS LEHHOCTEH CEMEMHON KHU3HU B
COOTBETCTBHUH C TpaauUUAMH HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCIMTAHMS:

ACTETHYECKOE OTHOUICHHE K MUPY, BKJIOYas 3CTETUKY ObITa, HAYYHOrO M TEXHMYECKOIO TBOPUYECTBA, CIOpPTa, TpyHa, OOIIECTBEHHBIX
OTHOIIICHMI;

MTOHMMAHHE SYMOLIMOHAIBHOTO BO3AEMCTBUS KUBOW MIPUPO/IBI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPa)XCHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIIEHUE NPOSBIIATh KAYECTBA TBOPUECKON JINYHOCTH;

5) pusnyeckoro BocnuTaHuA, POPMHUPOBAHUS KYJIbTYPbI 310POBbsI U IMOIMOHAJIBLHOIO 0JIATOMOJIYyYHS:

MOHMMAaHHUE U peaju3alus 340poBOro u Oe3omnacHoro oOpasza KU3HHU (3I0pOBOE MUTAHME, COOJIIOJIEHUE TMTMEHUYECKUX MPABUI U HOPM,
cOaTaHCUPOBAHHBIA PEXKUM 3aHATUH U OTIbIXa, pErylspHas (Qu3ndeckas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOLICHUS K COOCTBEHHOMY (PU3MUECKOMY H IICUXUYECKOMY 3/I0POBbIO;



MOHMMAaHHUE LIEHHOCTH IMPaBWJI MHIUBUIYATbHOTO M KOJUIEKTUBHOTO OE€30MAacHOrO MOBEACHHS B CUTYAlMSIX, YTPOXKAIOMIMX 310POBBIO U
JKU3HH JIIOJICH;

OCO3HaHUE MOCIEACTBUN U HEMPUSATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS alKOT0JIsl, HAPKOTHUKOB, KypeHHUs);

6) Tpy10BOro BOCIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYAOII00He;

TOTOBHOCTh K aKTHBHOM AESTENbHOCTH TEXHOJOTHYECKOW M COIMATIbHON HaNpaBlI€HHOCTH, CIIOCOOHOCTh MHULMUPOBATH, MIIAHUPOBATH U
CaMOCTOSITEJIHO BBITOJIHATH TAKYIO 1€ATEIbHOCTB;

MHTEpEC K pa3iuyHbIM cdepaM NpodecCHOHATBHON NesSTENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0OTHYECKOr0 BOCTIMTAHMS:

HKOJIOTHYECKH 11eN1ec000pa3HOe OTHOIIEHUE K MPUPOJIe KaK UICTOUHUKY KU3HU Ha 3emile, OCHOBE €€ CyIl[eCTBOBaHMS;

IMOBBIIICHUC YPOBHA 9KOJIOTHYECKOM KYJBTYPBbI: HpI/IO6peTeHI/Ie OIIbITa INIAHUPOBAHUA MMOCTYNIKOB U OLHCHKH WX BO3MOKHBIX HOCJ’ICI[CTBI/II;'I
JUISL OKPY>KaroIeu cpeibl;

0CO3HaHME ITI00AILHOTO XapaKTepa SKOJIOTHYeCKUX MPOoOJIeM U MyTel UX pelIeHus;

CTIIOCOOHOCTh HCIIONIB30BaTh NPUOOpETaeMble TPU W3ydeHHH OWOJOTHHM 3HAHMA WM YMEHHUS IPH PEIICHUH TpoOJIeM, CBSI3aHHBIX C
paloHaIbHBIM IPUPOIONOIB30BAaHIEM (COOIIOIEHUE TPABUJI MIOBEJCHUS B IPUPOJIE, HAIIPABICHHBIX HA COXpaHEHUE PABHOBECHS B 9KOCHCTEMAX,
OXpaHy BUJIOB, 9KOCHCTEM, Onochepsl);

aKTUBHOE HENpUATUE JEHCTBUI, MPUHOCSIIMX BpEJ OKpY’KaoLIeHd NPUPOIHON Cpele, YMEHHE IMPOrHO3MpOBaTh HEOJaronpuUsTHbIE
HKOJIOTHUYECKHE MTOCIEACTBUS MPEANPUHUMACMBIX IEUCTBUI U MPEAOTBPAILATh UX;

HAJIMYHUEC Pa3BUTOr0 3SKOJOTHYECKOI'0 MbBIINIJICHUA, DKOJIOTUYECKOM KYJbTYpPBI, OIIbITa ACATCIBHOCTU 9KOJIOTHYECKOM HAITpaBJICHHOCTH,
YMEHHsI pyKOBOJICTBOBAaThCS MMHU B IMO3HABATEJIbHOW, KOMMYHHKATUBHOW U COIIMAIIbHON MpaKTHKE, TOTOBHOCTH K YYacCTHIO B NMPAKTUYECKOM
JesITeIbHOCTH HKOJIOTMUECKOM HalpaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd U OOIIECTBEHHON MpPaKTHUKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M UM TATEIILCKOM KYJIBTYPEI KaK CpCaACTBa BSaHMO)IGfICTBI/ISI MCKAY JIIOAbMU U ITO3HAHWA MHPA,

MOHMMaHUEe crenuUKU OMOJIOTUU KaK HAayKH, OCO3HAHUS €€ poiid B (OPMUPOBAHUU PAIIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3TaHUU
LIEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOLIEM MUPE KaK O €AMHCTBE MPUPO/IbI, YeJIOBEKa U O0IIECTBA, B TO3HAHUH IIPUPOTHBIX 3aKOHOMEPHOCTEH
U peLIeHUH Mpo0JIeM COXpaHEHUS IPUPOTHOTO PAaBHOBECHS;



yOexKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOW IMUBWIN3ALMU: 00CCIICYCHUSI HOBOT'O YPOBHS PA3BUTHUS MEIUIUHBI, CO3JIaHHUE
NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PeCypCHbIe MPOOIEeMbl Pa3BUTHS YEJIOBEYECTBA, IMOMCKA MyTEH BBIXOAA U3 TI00ATBHBIX
HKOJIOTHYECKHUX TIPoOJieM M oOecredeHHs IMepexoia K YCTOWYMBOMY Pa3BHUTHIO, PAIlMOHATHLHOMY HCIIOIB30BAHUIO TPHUPOIHBIX PECYpPCOB U
(OpMHPOBAHHUIO HOBBIX CTAHIAPTOB KH3HH;

3aMHTEPECOBAHHOCTh B MOJIYYCHHH OMOJIOIMYECKUX 3HAHUH B LENAX MOBBIIICHUS OOIIEH KYJIbTYpbI, €CTECTBEHHO-HAYYHONW I'PaMOTHOCTH,
KaK COCTaBHOM 4acT (PyHKIIMOHAILHON TPaMOTHOCTH O0ydJarommxcs, GopMupyeMoi mpu H3ydeHUH OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIh30BATh MOTy4aeMble 3HAHUS IS
aHaJM3a M OOBSICHCHHUS SIBIICHUH OKPYKAIOIIET0 MHpa M TPOUCXOAAIINX B HEM HM3MEHCHHM, YMEHHE JIelaTh OOOCHOBAaHHBIC 3aKIIFOUCHUS Ha
OCHOBE HayYHBIX ()aKTOB U MMEIOIUXCS JAHHBIX C [EJBIO MOTYYSHHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CAMOCTOSITENTFHO UCIIOJIb30BaTh OMOIOTHUECKHUE 3HAHUS IS PEIICHUs POOIeM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HaHHWE IICHHOCTH HAYYHOW JCSTEIBHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYID M HCCIEIOBATEIBCKYIO JICATEIIEHOCTh
WHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB U CITIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY TTOJTYYSHHUIO HOBBIX 3HAHUH 10 OHMOJIOTHUU B
COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MertamnpeamMeTHble pe3ynbTaThl OCBOCHHs ydeOHOro mnpeamera «bHonorus» BKIIOYAOT: 3HA4YMMBbIE i1 (POPMUPOBAHHUS MHUPOBO33PEHUS
o0yJaromuxcs MEXIUCHMIUIMHAPHbIE (MEXIpEIMETHbIe) OOIeHAyYHbIe MOHATHUS, OTpPAKAIOLIME LEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa U
cnenu(UKy METOOB TO3HAHUS, HMCIIOJB3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBIEHUE, MPOLECC, CUCTEMa, HAYYHBIH (aKT,
NPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, MCCIIeJOBaHUE, HAOIIOAECHUE, W3MEpPEHHE, SKCIIEPHUMEHT M JpYyrue); YHUBEpCalbHbIE
yueOHbIe 1eicTBU (TI03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYSTHBHbIE), oOecneunBaionme GpopmMupoBanue GpyHKIMOHATBFHONW IPaMOTHOCTH U
COLMAJIBHOW KOMIETEHLUH O0YYaroIUXCsl; CIIOCOOHOCTh 0OY4YaIOLIMXCsl UCMOIb30BaTh OCBOCHHbBIE MEKAMCLUUIUIMHAPHBIE, MUPOBO33pEHYECKHE
3HaHUS U YHUBEPCaJbHbIC YueOHbIe TEeHCTBUS B IO3HABATEIBHON U COLMAIBHON MPAKTHKE.

B pesynbraTe u3ydeHus: OMOJIOTHM Ha YpOBHE CpeaHero olmiero o0pa3oBaHus y oOydaromerocs: OyayT c)opMHUpOBaHbI MTO3HABATEILHBIC
YHUBEpCaJIbHble yueOHbIE 1eHCTBHSI, KOMMYHHKAaTUBHbIE YHUBEPCAIbHbIC YUeOHbIE N1EHCTBU, PETYISTUBHBIE YHUBEPCAIbHBIEC YUeOHbIE 1EHCTBYS,
COBMECTHAs JESATEIIHOCTD.

MeTtanpeameTHble pe3ylbTaThl OCBOCHUS POTrpaMMbl CPETHEr0 00IIero 00pa3oBaHus JOKHbBI OTPAaKaTh:

Ogi1ajeHne yHHBEPCAJIbHBIMU Y4€OHBIMHU NI03HABATEIbHBIMH JeHCTBUIMMU:

1) 6a30oBble JJOrHYeCKHE Al CTBUA:



CaMOCTOSITEIIbHO (DOPMYJITUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHWH 3HAHWK MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHaIn3a, CHHTE3a, CPaBHEHUs, Kiaccupukammu, o000meHus),
PacKpbIBaTh CMBICT OMOJIOTMUECKUX MOHATUH (BBLACNATh UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATUSMU);

OTIpEACNATh 1IEeNMU JEeATEIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKEHHUS, COOTHOCHTH pe3yibTaThl JEATEIHHOCTH C
IIOCTAaBJICHHBIMHU LICJISIMHU

HCIIOJTH30BaTh OMOJIOTHYECKUE TTOHATHS I 00bsICHEHUS (DAKTOB U SIBJICHHUH KUBOW MTPUPO/IBI;

CTPOUTh JIOTHUECKHE pAaCCYKIeHUs (MHAYKTUBHBIC, MCAYKTUBHBIC, IO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B
paCCManI/IBaeMI)IX SIBJICHUAX, Q)OpMYJII/IpOBaTI) BBIBOABI U 3aKJIIFOUYCHUSA

MPUMEHATh CXEMHO-MOJIEIBHBIC CPEACTBA I TPEACTABJICHHUS CYIIECTBEHHBIX CBSI3€M W OTHOIICHUN B HM3y4aeMbIX OHMOJIOTHYECKHUX
00BEKTaX, a TAKXKE MPOTUBOPEUNI Pa3HOTO POJIA, BHISBICHHBIX B PA3IUMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUS MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIONTUXCSI MATEPHAIIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JAEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIEJIIM, OLIEHUBATh PUCKHU MOCIIEICTBUI 1€ATEIbHOCTH;

KOOpI[I/IHI/IpOBaTB U BBITIOJIHATH pa60Ty B yCJIOBI/ISIX peaJ'IBHOFO, BI/IpTyaJIBHOFO 158 KOM6I/IHI/IpOBaHHOFO B33HMOI[€IZCTBH$I;

pPa3BUBATh KPEATUBHOE MBIIINICHUE MTPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKIE I CTBHA:

BJIQJICTh HABBIKAMHU YUEOHO-UCCIICIOBATCIILCKOW ¥ TPOSKTHON JEATCIIEHOCTH, HABBIKAMH pPa3pemieHus MmpoOjeM, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY METOIOB PEIICHUS MPAKTHUECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUYHbIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh PA3JIMUHBIC BHUJBI JACSITEILHOCTH MO MOJYyYEHUIO HOBOTO 3HAHHUS, €r0 MHTEPIpETAINH, MPeoOpa3oBaHUIO U MPUMEHEHUIO B
y‘-IG6HI)IX CI/ITyaIII/ISIX, B TOM YHUCJIC HpI/I CO3JaHNUu y‘-Ie6HI)IX 1 COITNAJIBHBIX HpOCKTOB;

(GbopMHPOBATh HAYYHBII TUI MBIIUICHHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU MOHITUSIMH U METOJIAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a]]a9X B 00pa30BATEIILHOM JIEATETPHOCTH U KU3HEHHBIX CHTYAIIHSIX;

BBISIBIIATh TTPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTYaJIM3UpPOBATh 3a/lady, BBIABUTATh TUIIOTE3Y €€ peIIeHUs, HaXOIUTh apTyMEHTHI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILLCHNUS;

aHaJII/ISI/IpOBaTI) HOJIy‘-IeHHbIe B X0/1€ pCIHeHI/ISI 3a1a4u pe3y.]II>TaTBI, KpI/ITI/I‘-IeCKI/I OIICHHUBATh UX I[OCTOBepHOCTB, HpOFHO3I/IpOBaTI> U3MCHCHUC
B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBJIATH IeJICHAIIPABICHHBIN MMOUCK MEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUSI B MPO(GECCUOHATEHYIO CPEY;

YMETh IEPCHOCHUTH 3HAHUS B IIO3HABATEIBHYIO M MPAKTHYECKYIO 00JIaCTH KU3HEICATSILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB,;



BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOXO/bI U PEIICHHUS, CTABUTh MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE ajJbTePHATHBHBIC
peIIeHHS.

3) pabora c undopmainueii:

OPHECHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHPOpPMAIUHU (TEKCTE y4eOHOTO MOCOOUs, HAyYHO-TIOMYJIIPHOM JIUTEpaType, OMOIOTHYSCKIX
CIIOBApsAX W CIIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3aX MJaHHBIX, B VIHTepHeTe), aHanM3upoBaTh HH(OPMAIMIO PA3NIUYHBIX BHIOB U (HopMm
MIPEICTABIICHHS, KPUTUIECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEPOTHBOPEYHBOCT;

(dbopMynMpoBaTH 3aNpoChl U NMPUMEHATH pa3iMyHbIE METOBI MpPH MOUCKE M 0TOOpe OMosIorHueckoil MH(popManuu, HeOOXOAUMOMN A
BBITTOJIHEHUSI YUE€OHBIX 3a]1a4;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTH, COBEPIICHCTBOBATh KYJIBTYPy aKTUBHOTO
MCTIOJIb30BAaHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (POpMY IIpeaCcTaBICHUS OMOIOTHYeCKON nHPOpMAaIUU (CXeMbl, TpaduKH, TuarpaMMbl, TaOTHIIbI,
PUCYHKH U APYTOE);

MCTIOJIb30BaTh HAYYHBIHN S3BIK B KAYECTBE CPEICTBA MPH padoTe ¢ OMOJIOrHYecKOr HH(pOpMAIHEH: MTPUMEHATh XUMUYECKHE, PU3NIECKUe U
MaTeMaTUYeCKUe 3HaKH M CHMBOJIBI, OpMyIbl, ab0peBHaTypy, HOMEHKIATYPY, HCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJIMUYECKHUE
CpeZCcTBa HArJIsIHOCTH;

BJIaJIETh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI HH(pOpMAIH, MHPOPMAIMOHHON O€30MaCHOCTH JTMYHOCTH.

OgJaienne yHUBEPCATBHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMU:

1) odmenue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX Cepax KU3HU, AKTUBHO YIaCTBOBATH B AMAJIOTE MIIM JUCKYCCUU TI0 CYHIECTBY O0CYKIa€MON TEMBI
(yMeHHME 3aaBaTh BOINPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHUTEIIHO BBIMOJHEHHS TIpeAsiaraéMoil 3a/ayd, YYUTHIBATh HWHTEPECHl U
COTJIACOBAHHOCTH TO3UIUI IPYTUX YUACTHUKOB JAMAJIOTa UIH TUCKYCCHH);

pacro3HaBaTh HEBepOAIbHBIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYCHHE COIMALHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(MDIMKTHBIX
CUTYaIUii, yMETh CMST4aTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3NUYHBIMU CHOCOOAMH OOIICHHS M B3aMMOJCHCTBHS, MMOHMMATh HAMEPEHHs IPYTUX JIIOJEH, MPOSBISATH YBaKUTEIHHOE
OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOU (popme HopMyIupoBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:

MOHUMAaTh W HCIIOJL30BaTh IPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYAIbHOW paOOThl TMPH PEIICHUH OWOJIOTHYECKOW TPOOIIEMBI,
00OCHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHUS TPYIIOBHIX (POPM B3aUMOJICHCTBUS NP PEIICHUH YUeOHOH 3a1a4H;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBHUI C YIETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaXK/IOTO WICHA KOJUICKTHBA,;



IIPUHUMATh LI€JIM COBMECTHOM JESATEIIbHOCTH, OPTraHW30BBIBATH M KOOPAMHHUPOBATH JEUCTBHUS IO €€ JOCTH)KEHHMIO: COCTAaBJAThH ILIAH
NEUCTBH, pacpeaelisATh POJIH ¢ y4ETOM MHEHUH YJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KaYECTBO CBOETO BKJIaJa U KaXKAOr0 yYaCTHHUKA KOMaH/bl B OOIIMIA pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

MpeAJIaraTh HOBBIE MPOEKTHI, OLIEHUBATh UJIEH C MO3UIIMM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBISITh MO3UTUBHOE CTPATETHUECKOE IOBEACHHE B PA3JIMYHBIX CHUTYalUsAX, HPOSIBISATH TBOPYECTBO M BOOOpaKeHHE, OBITh
VHULIAATUBHBIM.

OBiaieHHe YHUBEPCAJIbHBIMH PEryJATHBHBIMHU AeHCTBHAMM:

1) camoopranu3amnus:

MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS [ BBISIBJICHUS MPOOJIEM U UX PELIeHHsI B )KU3HEHHBIX U Y4eOHBIX CUTYaIUsAX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 1IeJIeBbIe U CMBICIIOBBIC YCTAHOBKU B CBOUX JICMCTBUAX M MOCTYIMKAX MO OTHOIIECHUIO K KUBOU
IIPUPOJE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAKOIIUX;

CaMOCTOSITENILHO OCYIIECTBISTH MO3HABATEIBHYIO JESITENLHOCTD, BBISBISAThH MPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3aa4H B
00pa30BaTeNIbHON ACATEIBHOCTH M KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTABJISITh IIJIaH PEIICHUS TPOOIEMBI C YUETOM HUMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH U MPeIIOYTEeHU;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsM;

pacmupsATh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHU;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBII OTIBIT;

crocoOCcTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO LIMPOKON B3pYIUIMU B pa3HbIX 00NAacTSIX 3HAHUM, IOCTOSHHO IOBBIIATH CBOM
00pa3oBaTeNbHbIN U KyIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB LEIAM;

BJIQ/ICTh HABBIKAMH MO3HABATEIbHOMN peIeKCHH KaK OCO3HAHHUS COBEPIIAEMbIX JIEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB U
OCHOBAHHUH, HUCTIOIB30BATh MPUEMBI pe(ISKCHH I OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;

3) npuHsTHE CEOST M IPYTrHX:

MPUHUMATH ce0sl, TOHMMAas CBOU HEJOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTyMEHTBI APYTUX MPU aHATU3E PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OIINOKU;



Pa3BHUBATDH CIOCOOHOCTh TOHUMATh MHP C IO3HIHHU APYTIOIro Y€JIOBEKA.

NPEJMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynabTaThl OCBOCHUS cojAep)kaHus ydeOHoro mnpeamera «buosnorus» Ha yriayOnEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha
obecnieuerne MpopmIbHOTO 00ydeHus: oOydaromuxcs Ouonoruu. OHM BKIIOYAIOT: crienu(uIecKre Ui OMOJIOTHH Hay4YHbIE 3HAHUS, YMECHUS H
CHOocOOBl IEHCTBUM MO OCBOEHMIO, MHTEPIIPETALUM W NPeoOpa30BaHUIO 3HAHUM, BUABI JESATEIBHOCTH IO IOJIYYEHUIO HOBBIX 3HAHUH M MX
NPUMEHEHHIO B PA3JIMYHBIX y4eOHBIX, a TaKKe B pealbHBIX JKU3HEHHBIX CUTyauusx. [IpeamMeTHble pe3ynbTaThl NMPEACTaBICHbI MO ToJaM
U3Yy4YECHUS.

IIpeameTHble pe3ynbTaThl OCBOEHUS yueOHOro npenMeta «buonorus» B 10 knacce NOMKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpAa, B IO3HAHUU 3aKOHOB IPUPOJIbl U PEIIEHUH NPOOJIEM PALIMOHAIBHOTO IIPUPOJIOIIOIb30BaHMsA, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX
B pa3BUTHE OMOJIOTHUH;

BJIaJICHUE CUCTEMOM OMOJIOTMYECKMX 3HAaHUH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINEe OMOJOrMYECKHE TEPMUHBI M TOHATHS (KU3Hb,
KJIETKa, OpPraHu3M, METa0O0JIM3M, TOMEOCTa3, CaMOPEryNslMs, CAMOBOCIPOU3BEACHUE, HACIEACTBEHHOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE),
O6uosornyeckue teopuu (kierounas teopus T. IlIBanna, M. llnelinena, P. BupxoBa, XxpomocomHas Teopus HacieacTBeHHOcTH T. MopraHa),
yuenust (H. WM. BaBunoBa — o meHTpax MHOTo00Opas3usi M MPOUCXOXKACHUS KyJIbTYpHBIX PAaCTeHHH), 3aKOHBI (€IUHOO0pa3Hsi IIOTOMKOB MEPBOTO
IIOKOJICHUS, PACIIECIUICHUs, 4YHMCTOTBI TaMeT, HE3aBHUCUMOro HacienoBaHus [. Menzaens, TOMOJIOTMYECKUX PAOOB B HACJIECICTBEHHOU
n3MenunBocty H. W. BaBunosa), npuHIHKIIEI (KOMITJIEMEHTApPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIAMH HAyYHOTO TO3HAHUS, WCIOJIB3YyEeMBIX B OMOJOTMYECKHX HCCIEIOBAHHUAX JKUBBIX OOBEKTOB (ONMCaHHE,
U3MepeHue, HabI0ACHNE, SKCIIEPUMEHT);

YMEHUE BBIJEIATh CYIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIIETOK IIPOKAPUOT U IYKapHOT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, B
TOM 4Hciae OakTepuil, rpuOOB, PACTECHMM, KMBOTHBIX M YEJIOBEKA, CTPOCHHMS OPraHOB M CHCTEM OpPraHOB PAacTEHUH, >KUBOTHBIX, YEJIOBEKa,
MPOLIECCOB JKU3HEAEATEIBHOCTH, MPOTEKAIOIINX B OPraHU3Max PACTECHHM, )KUBOTHBIX M YEJIOBEKA, OMOIIOTHYECKUX MPOLIECCOB: 0OMEHa BEIECTB
(MeTabonM3M), MpeBpaIIeHUs] SHEPTUU, OPOKEHHS, aBTOTPOPHOTO M reTepoTpPOGHOro THUIIOB MUTAHMSA, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a,
Mei03a, raMeToreHesa, SMOpPHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTUSA, PA3MHOKEHUs, UHIUBHUYyalbHOTO Pa3BUTHs OpraHM3Ma (OHTOIeHe3a),
B3aUMOJICHCTBHSI TEHOB, F€TEPO3UCA, HCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXI1Y OPTaHOUAAMHU KJIETKH U UX (QYHKIUSIMHU, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M UX QYHKIUIMH,
MEXJy OpraHaMu M CUCTEMaMHU OPraHOB Y PAaCTEHMH, )KMUBOTHBIX M YEJIOBEKA M UX (PYHKIMSIMH, MEXKIY CUCTEMAaMU OPraHOB U MX (YHKLUSAMH,
MEXIy ATallaMd OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO LUKJIA W JKU3HEHHBIX IMKIOB OPraHU3MOB, 3TalaMH SMOPHOHAILHOTO Pa3BUTHA,
TEHOTHUIIOM U (PeHOTUTIOM, (PEHOTUTIOM M (paKTOpaMu Cpeibl OOUTAHUS,



YMEHHE BBISIBISTh OTIIMUUTEIbHBIC PU3HAKY JKUBBIX CUCTEM, B TOM UHCJIE PACTCHHM, dKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIONB30BaTh COOTBETCTBYIONIME apTyMEHTBI, OMOJIOTMYECKYI0 TEPMUHOJOTHIO M CHMBOJIMKY JUIS JIOKa3aTebCTBA POACTBA
OPTaHU3MOB Pa3HBIX CHCTEMAaTHYECKHUX TPYIIIT;

YMEHHE pelaTh OMOJOTHYECKUE 3a]]au, BBISBISATH IPUUYUHHO-CICACTBEHHBIE CBA3M MEXKY UCCIEIyeMbIMH OMOJOTHYECKUMH MPOIIECCaMuU
U SIBJIGHUSIMHU, JeNIaTh BBIBOBI M TPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIMOJIHATh JIA0OpPATOPHBIE W TMPaKTHYECKHWE paldoThl, COOMIOAaTh MpaBuja Npu paboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM
o0opynoBaHueEM;

YMEHHE BBIIBUTATh THIIOTE3bI, NMPOBEPITh HUX SKCIEPHUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIHPYS LENb HCCIEIOBAaHUS, aHAIM3HPOBATH
MOJITy4YeHHBIE PE3YJAbTaThl U JI€JIaTh BHIBObL;

YMEHHE YYacTBOBAaTh B Y4eOHO-HCCIENOBATENbCKOM paboTe Mo OMOJIOTHH, HKOJOTHH W MEIUIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX
HAy4YHBIX OOIIECTB, U MYOJIUYHO MPEICTABIATh MOJIYYCHHbIE PE3Y/IbTaThl HA YUEHUYECKUX KOH(EepeHIUX;

YMEHHE OLICHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIEJOBaHUN B 00JacTH OMOJIOTMM U MEJUIMHBI (KIOHHUPOBAHUE, HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIIPABICHHOE U3MEHEHHE F€HOMA U CO3/1aHUE TPAHCT€HHbBIX OPraHU3MOB);

YMEHHE OCYIICCTBIATh OCO3HAHHBIA BBIOOp Oyaymieli mnpodecCHOHAIBbHON JIeATEIbHOCTH B 00JacTH  OWOJIOTMH, MEIUIIMHBI,
OMOTEXHOJIOIMH, BETEPHUHAPHH, CEIILCKOTO XO3SHCTBa, MUIIEBOI MPOMBIIUIEHHOCTH, YIIIyOJsATh IMO3HABATENIbHBI MHTEpEC, HAlpaBIECHHBIA Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MpOGEeccCHr W MPOAODKEHHE OHMONIOTHYECKOro o00pa3oBaHMS B OpPraHM3alUSAX CpPEIHETrO
po(eccuOHAIBHOTO U BBICIIET0 00pa30BaHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro npenmeta «buonorus» B 11 Knacce NOMKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUKA O MECTE€ W POJM OMOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, B MMO3HAHWU 3aKOHOB MPHUPOJBI U PEUICHUH SKOJIOTHYECKUX MPOOJIEeM YelOBEYECTBa, a TAKXKE B PEIICHUU BOMPOCOB
PaIMOHAIBFHOTO MPUPOJIOTIONB30BaHMS, B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K MPHPOJIE, OOIIECTBY, YEIOBEKY, O BKIIA/I€ POCCUHCKUX H
3apyOEIKHBIX YIEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJETh CHUCTEMOW OHMOJOrMYECKMX 3HAHMH, KOTOpas BKJIIOYAET ONpEENCHHs U MOHMMAaHUE CYIIHOCTH OCHOBOMOJATaroIIUX
OMOJIOTHYECKHX TEPMHUHOB W TOHATUH (BUA, dKocHcTeMa, Ouocdepa), Ouonormdeckue Tteopuu (dBomonnonHas teopus Y. Jlapsuna,
CUHTETHYECKas Teopus sBotonun), yueHus (A. H. CeBeprioBa — o myTsx U HampaBJyieHHsX 3Bojtonnn, B.I. Bepnanackoro — o 6uocdepe), 3aKOHbI
(renernyeckoro pasHoBecus Jx. Xapau u B. BaiinGepra, 3aponsimeBoro cxonctsa K. M. bspa), npaBuna (munumyma lO. JluOuxa,
HKOJIOTMUYECKOM MUpaMubl 3HEPrun ), runoressl (runoresa «mupa PHK» V. T'unbepra);

YMEHHE BIaJIeTh OCHOBHBIMH METOJAaMU HAyYHOTO MO3HAHUS, UCHOJIb3YEeMbIMH B OHOJOTHYECKHX HCCIEIOBAHUSAX YKUBBIX OOBEKTOB U
HKOCHUCTEM (ONUCaHKe, U3MepeHHe, HaOII01eHUe, SKCIIEPUMEHT), CII0cO0aMU BBISIBICHUS M OLICHKH AaHTPOIIOT€HHBIX N3MEHEHHUN B IIPUPOJIE;



YMEHHE BBIICISATh CYIIECTBCHHBIC NPU3HAKH: BHJIOB, OMOTEOIICHO30B, 3KOCUCTEM H OHMOC(Ephl, CTAOWIM3HPYIOUIETO, IBHUXKYIIETO H
Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aJUIOMATPUYECKOr0 M CHMIIATPHUUYECKOTO BHI000PA30BaHUS, BIMSHUS JBIDKYIIMX CHJI DBOJIOLNUU HA
FeHO(‘bOH}I MOITYJIALUH, HpI/ICHOCO6HCHHOCTI/I OpraHu3MoOB K Cpeec O6I/ITaHI/I$I, qcpeaoBaHUA HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIMH, KPYroBOpOTa BCHICCTB U
MOTOKA SHEPTUH B IKOCHCTEMAX;

YMCHHUC YCTAaHABJIIMBATb B3aMMOCBA3U MCKAY IMPOLCCCaMHU 3BOJIOIHWH, ABUKYIIHUMHU CUJIAMH aHTPOIIOICHE3a, KOMIIOHCHTAMH PA3JIMYHBIX
AKOCHUCTEM U TPUCTIOCOOICHUSIMU K HUM OpPTaHU3MOB;

YMEHHE BBISBIATh OTJIMUUTENBHBIE MPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BHUIOB K cpele OOuTaHWs, a0MOTHYECKUX U
6I/IOTI/I‘ICCKI/IX KOMIIOHCEHTOB JKOCHUCTEM, B3alMOCBS3EeN OpraHu3sMoB B COO6HICCTB8.X, AHTPOIIOICHHBIX H3MEHEHUH B DKOCHUCTEMaX CBOEHU
MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OUOJIOTMYECKYI0 TEPMHUHOJOTHUI0O W CHUMBOJHUKY IS JOKAa3aTENIbCTBA POACTBA
OpPTaHU3MOB Pa3HBIX CHCTEMAaTHYECKHX TPYII, B3aUMOCBS3H OPTaHM3MOB W CPeIbl OOMTAHWs, CIWHCTBA UYECIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpPaHEHUS MHOTOO0pa3us BUAOB U IKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEYECTBA;

YMCHHUC PCIIATh 6I/IOJIOI‘I/I‘-I€CKI/IC 3aJla4u, BbIABIIAThE HPUYIUHHO-CICACTBCHHBIC CBA3U MCKAY UCCIICAYCMbIMU 6I/IOJ'IOI‘I/I‘-I€CKI/IMI/I mnmponeccaMu
U SIBJICHUSIMH, JIeJIaTh BEIBOBI M TPOTHO3bI HA OCHOBAHUH TTOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMONHITH JIa0OpaTOPHBIE M TMpPaKTHUYECKHe paloThl, COOMIOAATh MpaBWila Hpu pabore ¢ y4eOHBIM U JabOPaTOPHBIM
ob0opymoBaHuEM;

YMEHHUE BBIBUTATh THIIOTE3bI, MPOBEPITh HUX SKCIICPHUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIHPYS IEJb HCCICIOBaHUS, aHAIH3HPOBATH
MOJTy4YeHHBIC PE3yAbTaThl U IeTIaTh BHIBOIBL;

YMEHHE Yy4acTBOBAaTh B y4eOHO-MCCIIEOBATEILCKON paboTe Mo OHMONOTHH, SKOJOTHH M MEAWIMHE, MPOBOJUMON Ha 0a3e MIKOJIBHBIX
HAYYHBIX OOIIECTB, U MYOJIMYHO MPEICTABIATH MOTYUYCHHBIC PE3yJIbTaThl HA YYCHHYECKUX KOHPECPEHIIHSIX;

YMEHHE OLIEHUBAThH THUIOTE3bI U TEOPUH O MPOUCXOXKICHUY KU3HH, YEIIOBEKA U YEJIOBEYECKUX pac, O MPUIHMHAX, TIOCIECICTBUIX U CIIOC00ax
MpeAOTBpaIleHUs I100aTbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYHIECTBIATh OCO3HAHHBIM BBIOOp Oyaymied npodecCHOHANBLHOM [EATEIbHOCTH B 00JacTH OMOJOTHH, OSKOJOTHH,
MIPUPOIONOIB30BAaHUS, MEULIMHBI, OMOTEXHOJIOTMH, ICUXOJIOIMH, BETEPUHAPUH, CEIBCKOTO XO3SICTBA, MUIIEBOW MPOMBILIUIEHHOCTH, YIIIyOJIsATh
M03HABATENBHBIA HHTEPEC, HANIPABJICHHBIM Ha 0CO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOPECCHH U TIPOIOJKCHHUE OMOIIOTHYECKOTO 00pa3oBaHHS
B OpraHU3aIUsiX CPeIHEro MpodecCuoHaIFHOTO U BBICIIETO0 00pa30BaHus.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaunmenoBanue pa3aesnoB u TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NporpaMMbl Bcero o0pa3oBaTejbHbIe
padoThI padoTbI pecypen
1 buonorus xak Hayka
2 JXKuBble cucTeMBbl M UX U3Y4YEHUE
3 Buonorus kietku 0.5
4 XuMHu4ecKas OpraHu3anus KJICTKU 10 1
5 Crpoenue U pyHKIMH KIETKH 8
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUH B 9 1 1
KIIETKE
7 HacnenctBennas nunopmanus u 9 05
peanu3zanus e€ B KIeTKe
8 JKU3HEHHBIN UK KIIETKU 6 1
9 CrpoeHue U pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOXk€eHME U pa3BUTHE OPTAaHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJEICTBEHHOCTH U ) 1 05
M3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTUYECKast OMOIOTHS 4
17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcesbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
Muxkpo3Bosronus U €€ pe3yabTaTbl 14 2
MakposBorOIUs U €€ pe3yJIbTaThl 6 1
[IponcxoxaeHne u pa3BUTHE )KU3HA Ha
4 P 8 P 15 15
3emie
5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHs — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 1 0.5
C OKpYKarollen cpenon
OpranusMmsl U cpesja 0OuTaHHs 1.5
DKoJ0Tus BUAOB U MOMYJIALUN 0.5
DKoJ0Tusl COOOIIECTB. DKOIOIMUECKHE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rmobanpHas sKocucTeMa
11 UYenoBek u OKpyxkaromas cpeaa 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Nen/m | Tema ypoka Koutponbubie | IlpakTuyeckue Aara unppoBbie
Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoThbI padoTsbI pecypenI
BuoJjiorusi kak Hayka
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1
4acCTh COBPEMEHHOTO 00IIeCTBa
/KuBble cucTeMbl U UX U3yUYeHHE
JKuBble cucTeMbl U UX CBOMCTBA 1
YpoBHeBas OpraHu3alys KUBBIX CUCTEM 1
BuoJiorust KieTKu
4 HcTopust OTKpHITHS U U3YYECHUS KIIETKH. 1
Krnerounas Teopus
MeTo1bl MONEKYISIPHOM U KJIIETOYHOU
ouonoruu. [Ipaktuueckas pabora
5 «3yueHne MeTo10B KIETOYHOW OMOJIOTUU 1 05
(xpomarorpadusi, anexkrpodopes, '
nuddepeHnmanbHoe NEHTPUGYTUPOBAHUE,
[I1IP)»
XumMuyecKkasi OpraHu3aius KIeTKH
6 XUMHUECKUH COCTAB KIETKH 1
7 MunepanbHbIe BEeIIeCTBa KJIETKH, UX 1
Ouosoruyeckas poiib
8 Opranuveckue BeIecTBa KISTKH — OCIKH. 1 0.5




JlabopaTopHnas pabota «OO0Hapyx)eHne
O€EJIKOB C IOMOIIBI0 KAYECTBEHHBIX
peaKLHii»

CaoiicTBa, Knaccupukanys U GyHKIUU
0esKoB

10

Opranudeckue BellecTBa KJIEeTKH —
YTJIEBOABL

11

OpFaHI/I‘-IeCKI/IC B€IICCTBA KIICTKH —
JIUIIUABI

12

Hyxneunoseie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabota «lccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIIEICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkiuun ATO. Jlpyrue
nykineozuarpudocdarer (HTD)

14

CexsennpoBanue [IHK. Metoabt
T€HOMUKH, TPAHCKPUTITOMHKH,
MPOTEOMUKHU. MEeTOIbI CTPYKTYpPHOM
Ouosoruu.

15

O06001EeHHE U CUCTEMATU3ALMS 3HAHUN 110
TeMe «XMMHUYeCKasi OpraHU3aIns KIICTKI

1 1

Crtpoenue n QyHKIUN KJIETKH

16

Tunsl kietok. [IpokapuoTnueckas KieTka

1

17

CrpoeHue 3yKapuOTHYECKON KIETKH.
[Ipaktuyeckas pabora «/3yueHue cBoOicTB
KJICTOYHOM MeMOpaHbD»

0.5

18

IToBepXHOCTHBIN anmapaT KJIETKH

19

OnHOMEMOpaHHbIE OPraHOU bl KIETKH.

0.5




[Ipaktruueckas padora «M3yuenue
JBIDKEHUS IIUTOIIA3MbI B PACTUTEIHHBIX
KJIETKaxX»

20

[TomyaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOHJIpUH, MacTubl. JlaboparopHas
pabora «VccnenoBanue miazMonusa u
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

0.5

21

HememOpaHHBIE OpraHOUIBI KIETKH

22

Crpoenue u QyHKIUM 1pa

23

CpaBHHTENBbHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHast pabota
«M3y4yeHne cTpOeHUs KIETOK Pa3IUuIHbBIX
OpPTaHU3MOB»

0.5

24

OO0MeH BeleCTB M NMpeBpalleHue JHEPruM B KJIeTKe

ACCUMWITSIIIAS U TUCCUMUIISIIIAST — JIBE
CTOpOHBI MeTaboan3Ma. Turmbsr oOMeHa
Bemiects. JlabopatopHas paboTa
«V3ydyenue KaTaauTHYeCKON aKTUBHOCTU
(hepMeHTOB (Ha pUMEpe aMHJIa3bl UITH
KaTtajasbl)»

25

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOT0 MeTabonu3ma. JlabopartopHast
pabota «M3ydyeHnue GpepMeHTaTUBHOTO
pacierIeHus IepoKCUAa BOAOPOa B
PACTUTEIBHBIX U KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOPHI M OENKU-UHTUOUTOPBI

27

ABTOTpO(]HBIN TUIT 0OMEHA BEIIECTB

28

dorocunTes




29

XemocuHnres. JlaboparopHas padboTa
«CpaBHeHue mporeccoB GOTOCUHTE3a U 1 0.5
XEMOCHUHTE3a»

30

AHa’poOHBIE OpraHU3MbL. Buabl
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKECHHUS U
JIBIXAHUSD)

31

AdpoOHBIE OpraHU3MBbL. DTarbl
HHEpPreTHYecKoro ooMeHa. JHeprus
MEMOpaHHOTO TPAJUCHTA TIPOTOHOB. 1
Cunre3 AT®: Pabora npotonnoit AT®D-
CHHTa3bI

32

O0600611eHre U cucTeMaTu3alus 3HaHU| TI0
Tteme "OOMEeH BeIecTB U MpeBpalleHre
sHepruu B kieTke" / KonTponpHas padora 1 1
o TeMe "OOMeH BEIIeCTB U IPEBPALCHUE
SHEPruu B KieTKe"

HacJsencreennasi uHgopMauus U peajn3anus €€ B KiIeTKe

33

Peakiiuyn MaTpu4HOTO CHHTE3a 1

34

TpaHckpunus — MaTpUYHBIA CHHTE3

PHK 1

35

Tpancsiius u e€ dTarnbl 1

36

KoaupoBanue amunokucior. Ponb
pubocom B OMocuHTE3e Oenka

37

Opranu3zaiiys reHoMa y IpoKapuoT 1
JYKapuoT

38

MonekysspHble MEXaHU3MBI SKCIIPECCUN
T€HOB Y 9YKapHOT




Bupycbl — HekseTouHble pOpPMBI KUZHU U
39 oOnuraTHBIe apas3uThl. [IpakTrueckas 1 0.5
pabota «CoznaHue MoJIeIu BUPYCa»
40 BupycHble 3a001eBaHuUs YeTOBEKa, 1
KUBOTHBIX, PACTEHUHN
41 HanoTtexHonmoruu B OMOJIOTHU U MEAUITTHE 1
7Ku3HeHHBbIN HMKJ KJIETKH
42 JKU3HEHHBIN UK KIETKU 1
43 Matpuunsiit cunres3 JJHK 1
Xpomocomsl. JITabopatopHasi paboTa
44 «M3ydyeHre XpoMOCOM Ha FOTOBBIX 1 0.5
MHUKpOTIpenaparax»
45 JleneHue KIeTKu — MHUTO3 1
Tunel knetok. Kapruokuses U IUTOKUHES.
Peryisanus :KM3HEHHOT O LIUKJIA KJIIETOK.
46 JlaGopatopHas pabota «HaGmonenue 1 0.5
MHTO3a B KJI€TKaX KOHYMKA KOpeIIKa JIyKa
(Ha TOTOBBIX MUKpOIpENapaTax )
O06o06muieHne U cucTeMaTu3anus 3HAaHUK 110
temaMm "HacnenctBenHnas uHGpopManus u
47 peanuzauus ee B kietke", " Ku3HeHHbli 1 1
nuki kietku" / KonrponbHas padota mo
teme "Peakiiuu MmatpuyHoro cunresa"
CtpoeHue u PyHKIUH OPraHU3Ma
48 OpranusM Kak €JuHOE 11eJI0e 1
49 Txanu pacrenuii. JlabopaTopHas pabora 1 05
«3y4eHne TKaHEH pacTeHni» '
50 TkaHM )KUBOTHBIX U YeJIOBEKaA. 1 0.5




JlaGopaTopHas pabota «/3ydeHue TKaHen
YKUBOTHBIX»

Opranel. CucTeMbl OPraHoB.

51 JlaGopatopHas pabota «/3ydeHne opraHos 1 0.5
IIBETKOBOT'O PACTECHU»

52 Omnopa Tena OpraHu3MoB 1

53 JIBI>KEHHE OPTaHU3MOB

54 [Intanue opraHn3mMoB

55 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX. 1
[MnmeBapuTenbHas ccTeMa YeloBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIXaHHe TT03BOHOYHBIX )KHBOTHBIX U 1
YeJI0BeKa

58 TpaHcTOpT BemIeCTB y OpraHU3MOB 1

59 KpoBeHnocHas cuctema N03BOHOYHBIX 1
’KMBOTHBIX U YEIIOBEKA

60 Brinenenne y opraHu3MoB

61 3amuTa y OpraHu3MoB 1

62 HNMmyHHas cuctemMa 4yenoBeka

63 Pa3apaxumMocTs U perymnsanus y 1
OpraHU3MOB

64 I'ymopasbHast peryisius U SHI0KPHHHAS 1
CHCTeMa )KUBOTHBIX M YEJIOBEKa

Pa3MHoOKeHHe U pa3BUTHE OPTaHU3MOB

65 DopMBI pa3MHOKEHHUST OPTaHU3MOB 1

66 [TomoBoe pa3zMHOKEHHE 1

67 Meiio3 1




68

I'amerorene3. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJaGopartopHas pabota
«3ydeHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax»

69

I/IH,Z[I/IBI/I,Z[yaJ'IBHOC Pa3BHUTHEC OPIraHU3MOB
— OHTOI'CHE3

70

3akJiaka OpraHoB U TKaHEH U3
3apOJbIIICBBIX JIUCTKOB

71

PocT u pa3BuTHE )KUBOTHBIX.
JlabopaTopHas pabota «BrisiBiieHue
MIPU3HAKOB CXOJCTBA 3aPO/IBIIICH
IIO3BOHOYHBIX KNUBOTHBIX»

72

PazMHOXeHME 1 pa3BUTHE PACTEHUH.
JlaGopatopHas pabora «CTpoeHHEe OpraHoB 1 0.5
Pa3MHOXEHHS BBICIIINX PACTCHHI

73

O06o0ueHne u cucTeMaTu3anus 3HaHUK TI0
teme "CTpoeHue 1 GyHKIIMA OPraHu3MOB"
/ KonrponbHas pabora no reme "CtpoeHue
1 QyHKIIMM OpaHU3MOB"

I'enernka — HayKa 0 HACJCACTBCHHOCTH U UBSMCHYUBOCTHU OPraHu3MoB

74

HcTopust cTaHOBJICHUS U Pa3BUTHS
TCHETUKHU KaK HayKu. OCHOBHBIC MTOHATHUS U
CHUMBOJIBI TeHeTHKH. JITabopaTopHas padoTa 1 0.5
«/Ipo3oduna kak 00BEKT TEHETUIECKUX
HCCIIEI0BAaHUID)

75

3aKOHOMEPHOCTH HaCIEIOBaHUS
MPU3HAKOB. MOHOTHOpHTHOE 1 0.5
ckpemBanue. [IpakTuueckas padora




"U3ydeHne pe3yabTaTOB MOHOTHOPHUTHOTO
CKpEIIMBaHUA y 1p0o30(uisr"

3aKOHOMepHOCTI/I HaCJIeACTBCHHOCTH

]_II/ITOJIOTI/I‘-ICCKI/IC OCHOBBI

76 1
MOHOTHOPHUIHOTO CKPEIIMBAHHUS
77 AHanm3upyrolee CKpeIuBaHue. 1
Henonnoe nomuanpoBanue
JluruGpuHoe ckpeniuBaHue.
78 [IpakTtrueckas padora «M3yueHnue 1 05
Pe3yJIbTaTOB TUTHOPUAHOTO CKPEIIMBAHUS '
y Ip030(UITBI
79 [uTonornyeckue OCHOBBI AUTUOPHUTHOTO 1
CKpEIIMBAHUS
80 CueruieHHOe HacjIeI0BaHUE MPU3HAKOB 1
81 XpOMOCOMHAsi TEOPUS HACIEICTBEHHOCTH 1
82 I'enetuka nomna 1
83 T'eHoTun Kak HeJIOCTHAS cUCTEMA 1
84 ['eneTndecknii KOHTPOJIb Pa3BUTHS 1
paCTEeHHI, )KUBOTHBIX U Y€JIOBEKa
3aKOHOMEPHOCTH U3MEHYHBOCTH
85 M3MeHunBOCTh MPU3HAKOB. BUibl 1
W3MCHUHBOCTH
86 MoaudukaoHHas H3MEHYUBOCTD 1
BapuanuonHslii psa v BapualiioHHas
kpuBas. JlaboparopHas pabora
87 «HccnenoBanne 3aKOHOMEPHOCTEH 1 0.5

MOTH(DUKAITIOHHON H3MEHUYUBOCTH.
IlocTpoeHne BapuallMOHHOTO psifa U




BApUAIMOHHON KPUBOW»

TI'enoTnnmaeckas M3MEHINBOCTb.

88 1
KoMOuHaTrBHAsI HK3MEHYUBOCTh
MyTtannoHHasi HK3MEHYUBOCTb.

89 [IpakTrueckas pabora «Mytauuu y 1 05
po30¢ MBI (Ha TOTOBBIX '
MHUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTaIllHOHHOTO 1
nporecca. DMUIreHeTHKa U SMUTeHOMHUKA
O000111eHNe U cUCTEMATU3ALUS 10 TEME

o1 "'eHeTHKa - HayKa O HACJIEJCTBEHHOCTH U 1 1 05
W3MEHYHUBOCTH OPTaHu3MOB" / '
Kontponsnas padota no teme "['eneruka"

I'eneTnka yesoBeka

92 I'enernka genoBeka. [IpakTuyeckas padota 1
"CocTaBjeHHE U aHAJIU3 POIOCIOBHOM"

93 MeToapl MEAUIIMHCKON T€HETUKHU 1
3HayeHUEe MEIUIIMHCKON TCHETUKH B

94 MPEIOTBPALLEHUH U JICUEHUN 1 0.5
TeHEeTUYECKUX 3a00JIeBaHMIA YeTIOBEKa

CeJyiekuusi OpraHu3MoB
OCHOBHBIE TIOHSATHUS CEJNEKIHH.

95 JlaGopaTopHast pabota "M3y4yeHnue copToB 1 05
KYJIBTYPHBIX PACTCHHIA U TIOPOJT JOMAITHUX
JKUBOTHBIX"

MeToapbl CeNeKIIMOHHON pabOTHI.
96 JlaboparopHas paboTa "M3yueHne METO0B 1

CEJIEKI[MH pacTeHHUi"




JlocTrKEeHHS CeNIEKIIMU PACTEHU 1

97 #UBOTHBIX. [IpakTHueckas pabora 1
"[IpuBuBKa pacTeHu"

98 CoxpaHeHue, U3y4yeHHe U UCII0JIb30BaHHE 1 05
IeHETUYECKHUX PECYPCOB

BuoTrexHoJsiorus U cMHTeTHYeCKasi HMOJIOTUS

brotexHonorus Kak Hayka U OTpacib

99 npousBojicTBa. [IpakTnyeckas padora 1
"N3yuenne 00beKTOB OMOTEXHOIOTUH"

100 OcHOBHBIE HaNPaBICHUS CUHTETUYECKUI 1
Ounoaorun

101 XpOMOCOMHas U T€HHasl HHXECHEPUs

102 Menunuackue OMOTEXHOJIOTUN

OBUIEE KOJIMYECTBO YACOB I1O 102 5 135

[NPOI'PAMME




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbie | IlpakTnueckue Aara ungposbie
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI pecypesI
3apokaeHue u pa3BUTHE IBOJIOHMOHHBIX NPeACTABIEHUH B 0H0JI0TH
1 OomtonmonHas teopus Y. JlapBuna 1
5 JIBroKyIIIHe CUITbI HBOJIIOIIMU BUOB 110 Y. 1
[HapBuny
3 boprba 3a cyniecTtBoBaHHE, €CTECTBECHHBIH 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIUU
MuKkpo3BoIIOLHS U €€ pe3yJIbTaThl
5 DTarnsl HBOIOIIMOHHOTO MpoIiecca: 1
MUKPO3BOIIOIUS U MAKPOIBOJIIOLIHS
5 [Momynsiust — 3y1eMeHTapHast SAMHATA 1
ABOJIIOLINN
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapnau, B. BaiinO6epra. JlabopaTopHas 1 05
pabota «BbIsiBlIeHHE H3MEHUUBOCTH Y '
0co0eil OTHOrO BAIa»
8 OnemeHTapHble (HaKTOPHI IBOTIOLNUN 1
9 Dddekt ocHoBarens. Ipdekt 1
OYTBLJIOYHOT'O FOPJIBIIIKA
10 Murpanuu. M30m0uu MonyJisiuii: 1




reorpaduyeckas, OnoIoruIecKas

11

EcTtecTBeHHbIN 0TOOpP — HamnpaBISIOLIUI
(hakTop IBOIOHUU

12

[TonoBoii oT60p

13

[Tprcnoco0IeHHOCTh OPraHM3MOB Kak
pEe3yJbTaT MHUKPOIBOJIIOIIUH.
JlaboparopHnas pabota «3yuenue
apoMop(030B ¥ UIUOATANITAIIMN Y
pacTeHuil U YKUBOTHBIX)

0.5

14

[Tpumeps! mpucnocoOaeHUH y
OpPraHNU3MOB: MOP(HOJIOTHIECKHE,
¢dusnonoruueckue, GHOXMMUYECKHE,
nosefeHueckue. JlabopatopHas pabora
«[IpucnocobneHnss OpraHu3MoB U X
OTHOCHTEIIbHAS TIeTIECO00PAa3HOCTE)

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlaGopaTopnas pabora «CpaBHEHHE BHJIOB
110 MOpP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

CtpykTypa BUAa

17

Bunoobpa3oBanue Kak pe3yabTaT
MHKPO3BOJIIOLINN

1

18

CBs13b MHUKPOI3BOJOIOUA U dITUACMHUOJIOTUH

1

M

AKPOIBOJIONNSA U €€ pe3yIbTaThl

19

Makpossosronus. [Taneonronornueckue
MCTOAbI U3YUCHUS 3BOJIFOITUN

1

20

buoreorpaduueckue MeTO bl H3yUEHUS
HBOJIIOLIUU

21

OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-




Mop(dooruuecKkre MeTo 1bl U3y4eHHUS
ABOJTFOITUHN

MonekynspHO-TEHETUYECKHUE,

22 OMOXMMHYECKHE U MAaTEeMaTUYECKUE 1
METO/IbI U3yUYECHHSI IBOTIOIIUN
23 OO01mme 3aKOHOMEPHOCTH JBOJTFOIHH 1
24 AnantuBHas paguanus. HepaBHOMepHOCTH 1
TEMITOB 3BOJIOIIUU
IIpoucxo:xkaenne U pa3BUTHE KU3HU HA 3eMJie
25 Hay4Hble TUTIOTE3BI IPOUCXOKICHUS 1
JKU3HU Ha 3emJie
26 JloHay4dHbIe IPEACTABICHUS O 1
3apOKICHUH KU3HU
97 OCHOBHBIE 3TaNbl HEOPTaHUYECKOU 1
IBOJTIOIIAN
28 ['unoressl 3apoXKACHUS KUZHU 1
Uctopus 3emiin 1 MeTOAbI €€ U3YUCHUS.
29 JlabopaTtopHnast pabota «M3ydeHue u 1 05
OTIFCAHHUE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY
30 HauanpHble aTanbl oprannyeckoit 1
HBOJIIOLIUU
31 DBOJIIOIHUS DYKAPUOT 1
OCHOBHBIE 3TaIbI BOTIOIUU
39 pactutensHoro Mupa. [Ipaktudeckas 1 05
pabora «3ydyeHune ocoOeHHOCTEH '
CTPOCHUS PACTEHUH Pa3HBIX OTICTIOB)
33 OCHOBHBIE ITaITbI BOJIOIUH KUBOTHOTO 1




Mupa

34

3BOJ’IIOHI/I$I JKUBOTHBIX. HpaKTI/I‘IeCKaﬂ
pabora «/3y4uenune ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX)

0.5

35

Pa3BuTne xu3HM Ha 3emiie O IpaM U
nepuoiam

36

MaccoBbie BBIMUPAHHUA — 3KOJOTMYCCKUC
KPpHU3UCHI IPOLULIIOTo

37

CoBpeMEHHBII KOJIOTUYECKUN KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpemeHHast cucTeMa OpraHuYeCKOro
Mupa. OCHOBHBIE CHCTEMAaTHUYECKUE
IPYIMIbl OPTaHU3MOB

39

O00011eHNE U cCUCTEMATU3ALMS 3HAHUI 110
TeMaM "MUKpO3BOJIIOLUS U €€
pe3ynbTaThl", "MaKkposBOIIONKUS U €€
pesynbrathl"/ KonTponbsHas paboTa mo
TeMme "OBoronug"

Hpoucxomeﬂue YECJI0BCKA - AaHTPOIIOIr€HE3

40

AHTpOIIOJIOTHS — HayKa O 4EJIOBEKE

1

41

PazButue npeacrasnenuii o
MPOUCXO0XKICHUU YEIOBEKa

1

42

MecTo yenoBeKa B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «M3yuenue ocobeHHOCTEH
CTPOCHHMSI CKEJIETa YeJIOBEKA, CBSI3aHHBIX C
MIPSIMOXO0XKIACHUEM

0.5

43

JBM>KyIlIME CUIIBI aHTPOIIOTEHE3a




CooTHOIIIEHHE OHOJIOTHYECKUX U

44 COLIMANIBHBIX (PaKTOPOB B AaHTPOIIOT€HE3E L
45 OCHOBHBIE CTaJMU AaHTPOIOTEHE3a
46 [laneoreneruka u NajeoreHOMHUKa 1
47 DBOJIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoeueckue packl. [IpakTruueckas
48 pabota «M3ydyeHue 3KOI0TnIeCKIX 1 0.5
aJianTaiuii 4eJIoBeKa»
49 MexnucuuIuImHapHbIe METO/IbI 1
AHTPOTIOJIOTUU
IKOJIOrHsl — HAYKAa 0 B3aHMOOTHOILIEHUSIX OPraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM € OKpY:Kaloleil cpenoi
50 3apoKE€HUE U Pa3BUTHE DKOJIOTUU 1
Mertons! skosorun. JlaboparopHast pabota
o1 «M3yueHre MeTO/10B HKOJIOTUYECKUX 1 0.5
UCCIIEI0BAHUI
59 3HayeHHe SKOJOTMUECKUX 3HAHUM 115 1
YeJIoBeKa
Opranusmsl 1 cpea 00UTaHH
53 Okonoruyeckue (GpakTopsl 1
AbuoTtnueckue daxtopsl. CBET Kak
54 sKojorndeckuit pakrop. JlabopaTopHas 1 05
pabora «BbIsiBieHHE TPUCTIOCOOIEHUI '
OPTraHM3MOB K BIIUSTHUIO CBETa
Abuotnueckue axropsl. Temneparypa
KaK dKOJIOTHYecKuil hakTop.
55 Jlabopartopnas paboTa «BrisiBieHne 1 0.5

IPUCTIOCOOJIEHUIM OPraHU3MOB K BIMSIHUIO
TEMIIEPaTypb»




Aobunornueckue (akTopbl. BiraxxHocTs Kak
sKosiornueckuit pakrop. JlaboparopHas

56 1 0.5
paboTta «AHATOMUYECKHUE OCOOCHHOCTH
pacTeHHIi U3 Pa3HbIX MECT OOUTAHUS
57 Cpenpl oOuTaHUS OPraHU3MOB 1
58 Buonorudeckne puTMbl 1
59 Kuznennsie GOpMBI OPraHHU3MOB 1
60 buotnueckue pakTops 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUMI
61 JUTS CYIIIECTBOBAHMS OPT'aHU3MOB B CpeJie 1
oburtaHus
JK0JI0TMSI BUI0B U MOMYJISIUI
62 DKOJIOTUYECKUE XapaKTEPUCTUKU 1
TOTTYJISIIIHH
OCHOBHBIE TIOKA3aTEeIH MOMYJISIIUH:
63 YUCJIEHHOCTb, IJIOTHOCTh, BO3pAcTHAs U 1
M0JIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENN MOIMYJISIHN:
64 POX1aeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTh, MUTPALIUN
65 DKoJorudeckasi CTpyKTypa MOIMyJIsIIHU
66 JlmHaMuKa TOMyJISIAN U €€ PEeTyIIsIus
67 KpuBbie pocTa 4rCIEHHOCTH TOIYJISIIHH. 1
KpuBbie BbIKMBaHUS
DKoJoruyeckasi HUIIA BUAA.
68 JlaGoparopuas padota «IIpucrocoOneHus 1 0.5
CEMSH pacTEeHUI K pPacCeICHHUIO»
69 Bua kak cuctema nomynsiuii 1




70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN 1
KUBOTHBIX
IK0JIOTHS €0001IeCTB. JKOJOTHYeCKHe CHCTEMBbI
71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3 1
72 DKoCUCTEMA KaK OTKpBITasi CHCTEMA 1
73 KpyroBoport BemiecTs 1 MOTOK YHEPTUH B 1
HKOCUCTEME
74 OcHOBHBIE TIOKA3aTENINU YKOCUCTEMbI
75 DKOJIOTUYECKUE TTUPAMUJIBI
76 N3menenust cooOIECTB — CYKLIECCUH 1
77 [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 1
03ep U peK. IKOCUCTEMBI MOPEIl U OKEaHOB
78 IIpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 1
TYHJP, JIECOB, CTEIIEH, ITyCThIHb
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
80 VYp6oskocucremsl. [IpakTrueckas pabora 1 05
«3yuyenue u onucanue ypooIKOCUCTEMBD) '
3aKOHOMEPHOCTH (HOPMUPOBAHHS
81 OCHOBHBIX B3aUMOJICYCTBUI OPraHU3MOB B 1
HKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arPSI3HEHUI
82 pa3HBIX TUIOB Ha CYOOPTaHU3MEHHOM, 1
OpPraHW3MEHHOM, TIOMYJISAIIMOHHOM U
HKOCUCTEMHOM YPOBHSX
buocdepa — riaodanbHasi 3kocucrema
83 buocgepa — obuierianerapHast 06071049Ka 1
3emuu




84 VYyenue B. W. Bepnaackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1
ouocdepsr
86 KpyroBopoTsl BemiecTs u 1
OMOreOXMMHUECKHE ITUKIIBI
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE 1
OMOMBI CyIIN
88 YcToitunBocTh 6uOCheps 1
YeJi0Bek U OKpY:KalOLIas cpeaa
89 DKOJIOTHYEeCKHE KPU3UCHI M UX TTPHYNHBI 1
90 Bo3aeiicTBue uenoBeka Ha 6rnocdepy 1
91 AHTpPONOreHHOE BO3JIEHCTBHE HA 1
PACTUTENIBHBIN U )KUBOTHBINA MUP
92 Oxpana mpupoIbI 1
93 OCHOBHBIE TPUHITUTIBI YCTOHYHBOTO 1
pPa3BUTHUS YEIIOBEUYECTBA U IPUPOIBI
PanponansHO€ IPUPOAOTIOIH30BAHUE H
94 COXpaHECHHE OMOJIOTHIECKOTO 1
pa3zHooOpaszus 3eMiun
O06o0011eHne U cUCTeMaTU3alus 3HaHUN IO
TemaM "IJKOoJIOTUA - HayKa O
B3aMMOOTHOIICHUSIX OPTaHU3MOB JIPYT C
JIPYroM U HaJIOPraHU3MEHHBIX CUCTEM C
95 OKpyXxaromiei cpenoit”, "Opranusmsl u 1 1
cpena obutanus", "IKOIOTUS BUOB U
nonyssinus", "IKOIOTUs COOOIIECTB.
Dxonoruveckue cucteMsl", "buocdepa -
riobanbHas skocucteMa / KoHTponbHas




pabora o Teme "Dkonorus"

96

PesepBHEIit ypok. O000IICHHE 1
CUCTeMAaTH3aIls 3HAHUH 10 TeMe
«MUKpPOIBOIIOIUS»

97

PesepBHblii ypok. O6001IeHNE U
cucTeMaTHU3aMs 3HaHUH 10 TEME
«Maxkpo3BOIOLUSD)

98

PesepBHeIii ypok. O600ICHHE U
CUCTEeMaTH3allHs 3HAHUH 10 TeMe
«[TpoucxoxaeHne u pa3BUTHE KU3HHA HA
3emie»

99

100

PesepBHblii ypok. O600ICHHE U
CUCTEeMaTH3allMs 3HAHUH 10 TeMe
«[TporcxokacHNE YSTOBEKA

PeseprubIiil ypok. O6001eHIE U

cUCTEMATH3AMs 3HAHUH 110 TEME
"DK0JIOrus BUJOB U MOMYIsAus"

101

PesepBubIil ypok. O6001IcHIE U
CHCTEMaTH3alMs 3HAHUH 10 TeEME
"DKO0J0THS COOOIIECTB. DKOIOTHUECKUE
CHCTEMBI"

102

PesepBubIil ypok. O6001IeHIE U
CUCTEMaTH3aIlHs 3HAHUI 110 TeMe
«buocdepan

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5




MMPOBEPSIEMBIE HA EI'D 11O BUOJIOTMUA TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON MPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHMUS

Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeAMETHBIM pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMbl
cpeaHero o0uero ooOpa3oBaHus

ChopmupoBaHHOCTH 3HAHHW O MECT€ W POJIM OUOJNOTUM B CHCTEME €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MHUPA, B MIO3HAHUU 3aKOHOB IPUPOABl U PEIICHUU KM3HEHHO BayKHBIX
COIMATILHO-ITHYECKUX, IKOHOMUYECKUX, IKOJOTUYECKUX MPOOJIEM HYeIOBEUECTBa, a TAK)KE B PEHICHHH BOIPOCOB
paIMOHATIFHOTO TPHUPOJIOTIONB30BAHUS, B (HOPMHUPOBAHUM I[EHHOCTHOTO OTHOIIEHUS K TMPHUPOJAE, OOIICCTBY,

YEJIOBEKY; O BKJIaJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnanenue cucremoll 3HaHUM 00 OCHOBHBIX METO/JaX HAYYHOTO TIIO3HAHHS, WCIOJIB3YEMBIX B OHOJIOTMYECKUX
WCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OIMHMCaHMWE, W3MEPEHHE, MPOBEACHUE HAOJIOACHHI); crocodbamu
BBIABJICHUSA U OLICHKHW aHTPOIIOT€HHBIX U3MEHEHUN B npupoae.

YMeHue BbIIBUTaTh TUIIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTAILHBIMU CPEACTBaMHU, (POPMYIHUPYS 1IeJIb UCCIIeI0BaHus,
aHAJIM3UPOBATh MOJYYCHHBIC PE3YJIbTATHI U JI€1aTh BBIBOJIBI.

BbisiBieHHE 3aBUCUMOCTH MEXIY HCCICIYEMbIMA BEIMYMHAMH, OOBSICHEHUE IIOJNYYCHHBIX pE3yJIbTaTOB U

(bOpMy.TII/IpOBaHI/Ie BBIBOJAOB C UCITOJIb30BAHUEM HAYUHbBIX HOHHTI/Iﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMeHHue BIIaJleTh CHCTEMOW OHWOJIOTMUECKMX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIOJIATaloNe OHOJOrHYecKUe
TEPMUHBI W TIOHATHSA (PKU3Hb, KJIETKA, TKaHb, OpraH, OpPraHW3M, BHI, TOMYJISAIMS, SKOCHCTeMa, OMOIeHO03, Ouocdepa;
MeTa0oMM3M, TOMEOCTa3, KIETOYHbI MMMYHUTET, OMOCHHTE3 Oenka, OHUOMOIMMEpHI, AUCKPETHOCTh, CAMOPETYIISALHS,
CaMOBOCIPOU3BEACHUE, HACIIEACTBEHHOCTh, U3MEHUMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosnorudeckre Teopuu: kinerouHas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa; kIoHaIbHO-CEIEKTUBHOTO
ummynurera II. Opmux, W.M. MeuHukoBa, XpoMOCOMHas Teopusi HacleACTBEHHOCTHM T. Moprana, 3akoH

3apoabieBoro cxonactsa K. bapa, apomtonmonnas teopus Y. JlapBuHa, CUHTETHYECKasi TEOPUSI SBOJIOLUM, TEOPHUs




antporioreHeza Y. Jlapeuna; Tteopus Oworeorneno3a B.H. CykauéBa; ydenme H.M. BaBuimoBa o 1ieHTpax
MHOIroo0pa3usi ¥ NPOUCXOXKIEHHUsS KyIbTYpHbIX pacTeHuid, yueHue A.H. CeBepuoBa 0 HyTAX M HaIlpaBJICHHIX
sBoonny, yuenue B.U. Bepuaackoro — o 6uocdepe);

3aKOHBI (€AMHOO0Opa3us MOTOMKOB NEPBOTO MOKOJEHHUS, pAcLICIUICHHs MPU3HAKOB, HE3aBHCHUMOIO HacielOBaHMs
npusHakoB ['. MeHzens; CLEIIEHHOro HaclleJOBaHMs MPU3HAKOB M HapylleHus cueruleHus reHoB T. Moprana;
TOMOJIOTHYECKHUX PSIOB B HaciaeACTBEHHOU n3meHunBocTy H.JM. BaBuioBa; renernueckoro pasHosecus k. Xapau
u B. Baiin6epra; 3apojsieBoro cxoactsa K. bapa; 6uorenernyeckuii 3akon 3. ['ekkens, @. Mroiepa);

MIPUHLINIIBI (YUCTOTHI FaMET, KOMIIEMEHTAPHOCTH);

npasuia (MuanMyMa FO. JInbuxa, 5K0IOrHYecKoi MupaMuabl Yucell, OMOMacChl M SHEPTHH);

runote3sl (koarepatHoit A.M. Omapuna, nepsudnoro O0ymnsoHa k. Xonneina, mukpocdep C. ®Dokca, pudozuma T.
Yek)

YMeHue pemath IOMCKOBbIE OWOJIOTMYECKHE 3a/ayd; BbBIABIATh MPUUMHHO-CIEACTBEHHBIE CBS3U MEXIY
UCclelyeMbIMH OMOJIOTMYECKMMHU O0BEKTaMH, MPOLIECCAMU U SIBIICHUSIMM; JIeNIaTh BBIBOJBI M MPOTHO3bI HA OCHOBaHUU
MOJTy4E€HHBIX Pe3yJIbTaTOB;

COCTaBJISITh T'€HOTUIMYECKUE CXEMbl CKPEIIMBAHUS JUI pa3HbIX THIIOB HACJIENOBaHMSA IPU3HAKOB Yy OPraHU3MOB,

COCTaBJIATh CXEMBI IIEPEHOCA BCIICCTB U SHEPI'UH B OKOCUCTEMAX (HGHI/I IINTaHUA, ITHNIICBHIC CeTI/I)

Vmenue YCTaHaBJIMBATh B3aMMOCBA3U MCEXIAY CTPOCHHUCM H (bYHKHI/IHMI/IZ OpraHOMAOB, KJIETOK pa3HbIX TKaHefI,
OopraHaMu MU CUCTCMaMHU OpPTaHOB Yy paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA, MCIKAY dTallaMU obOMeHa BCIICCTB, 3TallaMU
KJIICTOYHOI'O MHWKJIa W KU3HCHHBIX LUKIIOB OPraHHU3MOB; 3TallaMKU 3M6pI/IOHaJ'IBHOF 0 pa3BuUTUA, T'CHOTUIIOM U
(I)GHOTI/IHOM, (I)CHOTI/IHOM n (paKTOpaMI/I Cpeabl 06I/IT3.HI/I}I; nponeccamMn JSBOJIIOOUU, IBUKYIIHUMU CHIIAMU

AHTPOIIOTCHE3a; KOMIIOHCHTAMH PA3JIMYHBIX 3KOCUCTEM U HpI/ICHOCO6HCHI/I$IMI/I K HUM OpTraHU3MOB

YMeHue BBIIENSTh CYILIECTBEHHBIE IPU3HAKHU:
CTPOEHMSI BUPYCOB, KJIETOK INPOKAapUOT M IYKAPUOT; OJHOKJIETOYHBIX U MHOIOKJIETOYHBIX OpPraHU3MOB, BUJOB,
OHMOTEOIIEHO30B, SKOCHCTEM U Onocdepsl; CTPOSHHS OPTaHOB M CHUCTEM OPraHOB PacTEHWH, )KMBOTHBIX, YEJIOBEKA,

MponecCCOB KU3HCACATCIbHOCTH, IMPOTCKAOIINX B OpraHU3Max paCTeHHﬁ, JKHMBOTHBIX H YCJIOBCKA, OMOJIOrHYECKUX




MPOIIECCOB: 0OMEHa BemiecTB (MeTadomn3M), HHPOPMAIIMK W TMPEBPAIEHUS YHEPTUU, OpOKEHHS, aBTOTPOPHOTO H
reTepoTpoGHOro THUIIOB MUTAHUSA, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, MEHO03a, TaMeTOreHe3a, SMOpUOTeHe3a,
MOCTAIMOPHOHAILHOTO ~ Pa3BUTHsI, Pa3MHOXKCHHUS, WHAWBUAYAJIBHOTO pa3BUTHUS OpraHu3Ma (OHTOTCHE3a),
B3aMMOJICHCTBHSI TE€HOB, TETEPO3UCA; JCHCTBHIA HCKYCCTBEHHOTO OTOOpa, CTAOWIU3UPYIOIIErO, IBHKYIIETO U
Pa3phIBAIOIIETO0 €CTECTBEHHOTO OTOOpa; AalIONaTPHUECKOro W CHUMIATPUYECKOTO BUAO00pA30BaHUS; BIUSHUSA
JIBUOKYIIMX CHJI DBOJNIOIMH Ha TeHO(OHJ MOMYNSINUA; TPUCIIOCOOTICHHOCTH OPraHM3MOB K cpele oOuTaHus,

qycpeaoBaHuAa HaHpaBHeHI/Iﬁ 9BOJIIOLIUHA,; KPYTrOBOPOTa BCUICCTB U IIOTOKA SHCPTHUU B SKOCHUCTCMAX

CchopMupoOBaHHOCTh yMEHHS BBIIEIATH CYIIECTBEHHbIE NPU3HAKU BHPYCOB, KIETOK NPOKAPUOT U IYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOTCOIICHO30B M YKOCUCTEM; OCOOECHHOCTH TIPOIECCOB
oOMEeHa BeIIECTB WM IMPEBPAICHUS YHEPTUU B KIETKE, (POTOCUHTE3a, IIACTUYECKOTO0 W JSHEPreTUIeCKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, Meﬁ03a, OINIOAOTBOPCHUA, PA3BUTHUA W PA3MHOXCHUA, HHIAWBHUAYAJIBHOTO pPa3BUTHA
opranu3ma  (OHTOTeHe3a), OOprOBI 3a  CYIIECTBOBaHWE, ECTECTBEHHOrO0  OTOOpa, BHUI000pa30OBaHMUs,
HpI/ICHOCO6HeHHOCTI/I OpraHu3sMoB K CpEac O6I/ITaHI/I${, BJIUAHUSA KOMIIOHCHTOB 3JKOCHUCTEM, AHTPOIIOICHHBIX

W3MEHEHUHN B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M MPEBPAIIEHUs SHEPTUHU B Onocdepe

VMenne HCIOIL30BaTh COOTBCTCTBYIOIIUE aprymMEHTHI, 6I/IOJ'IOFI/I'-IGCKy}O TEPMHUHOJIOTUIO W CHMBOJIUKY JJIA
A0KasaTejbCTBa pPOACTBa OPraHM3MOB PA3HBIX CHUCTEMATHYCCKUX TIPYIII; B3aUMOCBA3M OpPraHU3MOB W CpPCIAbL
O6I/ITaHI/IH; CAWMHCTBA YCJIOBCUYECKUX pac; H606XO,Z[I/IMOCTI/I 300POBOTO 06p333 KHU3HH, COXPaHCHUA pa3H006pa3I/I>1

BHAOB 1 DKOCHUCTEM KaK YCIIOBUA COCYHICCTBOBAHUS ITPUPOJALI 1 YCJIOBCUYCCTBA

Vmenue KPpUTHYCCKH OLCHHUBATH HH(bOpMaI_II/IIO OMOJIOrHYECKOT0 COACPIKAHUA; HUHTCPIPECTUPOBATL ITUUYCCKHUC
ACIICKTbl COBPCMCHHBIX I/ICCJ'IC,I[OBB.HI/Iﬁ B 6I/IOJ'IOFI/II/I, MCOHUIINHE, 6I/IOTCXHOJ'IOFI/II/I; paccMaTpuBaTh riao0anbHbIE

OKOJOTHYCCKHEC l'[p06J'ICMBI COBpPCMCHHOCTH, (I)OpMI/IpOBaTB 1O OTHOIICHHWIO K HUM CO6CTBCHHYIO IIO3UIIHIO




HEPEYEHD 2JIEMEHTOB COAEPXAHMWS, IIPOBEPAEMBIX HA EI'D 110 BUOJIOT'NA

Kon

IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS

bunonorns xak HayKa. JKuBnIe cucTeMBI 1 UX HU3YUCHUC

11

CoBpemeHHast OuoONOrUs — KOMIUIEKCHas Hayka. buojormdeckue Haykd W u3ydaemble UMHU Mpodiembl. DyHAaMEeHTalIbHBIE,
MIPUKIIAIHBIE U TIOMCKOBBIC HAYYHBIE UCCIICJOBAHMS B OMOJIOTUU.

3HaueHue OuojoruM B (GOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAy4yHOW KapTuHbl Mupa. lIpodeccuu, cBsizaHHbIE C
Ouosorueil. 3HayeHre OMOJIOTUU B MPAKTHUUYECKOMN NESTEIbHOCTH YEJIOBEKa: MEIUIIMHE, CEJILCKOM XO03sIIICTBE, MPOMBIIUIEHHOCTH,

OXpaHe MPUPOAbI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: Ononorun. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO XUMUYECKOTO COCTaBa, JUCKPETHOCTh U
LEJIOCTHOCTh, CJOKHOCTb W YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3alus, CaMOBOCIPOU3BEICHHUE,
pa3apakuMOCTh, U3MEHUYMBOCTD, POCT U Pa3BUTHE.

YpOBHHU OpraHu3alMM >KUBBIX CUCTEM: MOJEKYJISPHBIM, KIECTOYHBINA, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISUUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMoreomneHoTHYecknii), ornochepusiid. [Iporecchl, TPOUCXOAAIINE B KUBBIX cucTeMax. OCHOBHBIC TPU3HAKU

#uBoro. JKu3Hp kak ¢opMa CylieCTBOBAHHSI MATEPUHI

1.3

MeTtosl Ouoorndeckoid Hayku. HaGmronenne, n3MepeHne, SKCIIepUMEHT, CUCTeMAaTH3alns, MeTaananu3. [IoHsITHEe 0 3aBUCUMOI
1 He3aBUCHMOM nepemeHHoM. [InmanmpoBanume skcnepumeHta. IloctaHoBka m mposepka runore3. Hynesas rumotesa. Ilonstue
BbIOOpKH U €€ 1ocToBepHOCTh. Pa3dpoc B 6nonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH MOIYYEHHBIX pe3yibTaToB. [IpuunHel

HCKAXXCHUS PC3YJIbTATOB SKCIICPUMEHTA. IlonsaTre cTaTHCTHYECKOTO TECTa

KneTka kak OMoIoruyeckasi CucreMa

2.1

Kierka — crpykTypHO-QyHKIIMOHAIBHAS €AUHUIA KUBOTO. Mctopust oTkpeiTus kieTku. PabGorer P. I'yka, A. JleBenryka.
Knerounas teopus (T. llIBann, M. netinen, P. Bupxos). OCHOBHBIE MMOJI0KEHUSI COBPEMEHHON KJIIETOYHOU TEOPHH.
MeToapl MOJEKYISIPHONM U KIETOYHOW OWOJIOTMM: MHUKPOCKOMHMS, XpoMaTorpadus, 3JeKTpodope3, METOJ MEYEHbIX aTOMOB,

muddepeHnrabHOe IEeHTPUGYTUPOBAHUE, KYIbTHBUPOBAHUE KIIETOK




2.2

XUMHUYECKUI cocTaB KIETKU. Makpo-, MUKpO- U yIbTPaMHUKpPO3JIEMEHThI. Boga u e€ posib Kak pacTBOpUTENs, peareHTa, yuacTue B
CTPYKTYPUPOBAaHUM KJIETKH, TEIUIOPEryJsluu. MUHEepajabHble BEIIEeCTBA KIETKH, MX Ouojoruyeckas poiib. Poib KaTHOHOB U
aHMOHOB B KJIETKE.

buonorunueckue nonumepsl. benku. AMHUHOKHCIOTHBIA cocTaB 6enkoB. CTpyKTyphl OenkoBoil Moniekyibl. [lepBuuHast cTpyKTypa
Oenka, MenTUAHas cBsI3b. BropuuHas, TpeTuyHasi, YeTBepTUYHAA CTPYKTYphl. [enarypamus. CpoiictBa 6enkoB. Kinaccudukarus
6enkoB. buonornueckue GyHKIMN OEIKOB.

VYraeBoasl. MoHOCaxapHIpl, AMCAXapHUIbl, OJUrocaxapuisl U monucaxapuasl. OOmMA MIaH CTpoeHHUsS U (U3NKO-XUMHUECKUE
CBOWCTBA yrieBo10B. buonorndeckue GyHKIIMH YTIECBOIOB.

Jlumuaet. ['unpodunbao-ruapododHbIe cBoiicTBa. Kitaccudukarms munuaos. Tpurmunepuasl, hochonumunbl, BOCKH, CTEPOHIBL.
buonoruueckue ¢pynkumn aunuao. OOmKe cBOMCTBa OMOJOTHYECKUX MEMOpPAaH — TEKY4YeCTh, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JIHK u PHK. Crpoenne nyknennoBbix kuciaot. Hykneorunsl. Ilpunnun kommnemenrapHoctu. [IpaBuio
Yapradda. Crpykrypa JJHK — nBoitHas criupanb. Mectonaxoxnenne u ouonorundeckue ¢pyakuuu JJHK. Buasr PHK. @ynknmum
PHK B kietke.

Crtpoenue mosekyabl AT®. Makposprudeckue cBszu B Moisiekyiae AT®D. buonornueckune dynkiuu ATD. BoccranoBneHHbIC
nepeHocumky, ux pynkuuu B kietke. Cexsenuponanue JJTHK.

CrpykTypHas Ouosnorus: OvOXMMHUYECKME U Ouo(U3MUECKHe HCCIEJOBaHUS COCTaBa W IMPOCTPAHCTBEHHOM CTPYKTYpHI

OMOMOJIeKYI

2.3

THbI KJIETOK: yKapuOTHYECKask U Mpokapuotudeckast. CTpyKTypHO-(QYHKIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crtpoenue mnpokapuotuueckoil kieTku. Kierounas crenka Oakrepuil u apxeid. OCOOEHHOCTH CTPOEHHUSI TeTepoTpodHON U
aBTOTPO(HOM MPOKAPUOTHUECKUX KIETOK. MeCTO U poJib MPOKapuoT B OUOIIEHO3aX.

Crtpoenne u (QYHKIMOHUPOBaHHME OHYKapHOTHUECKOM kieTku. [lmasmarumdeckas wemOpana (mazmanemma). CTpykTypa
Ia3MaTudeckod MeMmOpaHbl. TpaHCIOPT BEHIECTB Yepe3 IUIa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (Huddy3us, obnerdéHHas
nud¢y3us), akTUBHBIA (MEPBUYHBIN M BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lonynponuniaemMocts MemOpanbl. Pabora Hatpuii-

KaJIMEBOTO Hacoca. DHAOLUUTO3: MUHOLKTO3, (paromuro3. Dk3ouuto3. Knerounas crenka. CTpykTypa M (QyHKUHMH KJIETOYHON




CTEHKH PAaCTEeHUM, TprOOB.

[Murorazma. Luto3zombe. Llutockener. [IBmkenue nuroruiazMel. OpraHouzasl kiaeTkd. OgHOMeMOpaHHbIE OPraHOM[bI KIIETKU:
snnomnazmatrueckas cetb (OIIC), anmapar [NonbIku, TU30COMBI, UX CTpoeHHE M (YHKUUHU. B3auMocBsi3b 0HOMEMOpPaHHBIX
opraHouJoB kjeTku. CTpoeHue rpaHyaspHOro peTtukyiayma. CHHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeEMOpaH.
I'mankwuii (arpaHynspHBIN) 3HIOMIa3MaTHYeCKHi peTuKyiayM. CekperopHas ¢yHkuus anmnapara [onabmxu. TpaHcrmopT BelecTs B
kieTke. Bakyonu pactutenbHbIX kiaeTok. Kiterounsii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHPHUH, IUIACTUIBL.

Ctpoenue U pyHKIIMH MUTOXOHAPUH U Tuiactua. [lepBudunblie, BTOPUYHBIE U CI0XKHBIE TUIACTHABI (POTOCHHTE3UPYIOIINX HYKAPHOT.
XJI0pOmIacThl, XpOMOILIACTHI, JIEMKOIJIACTHI BEICHIUX PACTEHUMN.

HememOpannbie opranouas! kiaeTku CTpoeHne U QyHKIMU HEMEMOpPaHHBIX OPraHOMJIOB KJIEeTKH. PruOocombl. MukpoguiaMeHThI.
Mpeimeunsle kneTkd. Muxporpyoouku. Knerounslid nentp. CTpoeHHE M JBMKEHHE JKTYTHKOB M pecHHYeK. MUKpOTpyOOuKH
uurToruiazMel. LleHTpruoms.

Anpo. OOGomouka siApa, XpOMAaTHH, KapuOIUIazMa, SAPBIIIKA, WX CTpoeHue W (GYHKIUU. SnepHblii OENKOBBIA MaTpHUKC.
IIpocTpaHcTBEHHOE PacCHOIOKEHUE XPOMOCOM B HHTEP(ha3HOM sAfpe. benku XxpoMaTuHa — TUCTOHBI.

Knerounsie Bkiitouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK DYKapHOT (pPaCTUTENBbHOM, )KUBOTHOM, TPHOHOIN)

2.4

AccuMmWSIMA U JUCCUMWIALUS — JIB€ CTOPOHBI MeTaboiu3ma. Tumbl oOMEHa BEIIECTB: aBTOTPO(PHBIA M reTepoTpOdHBIN.
VYuacthe kuciiopoja B OOMEHHBIX IIpolieccax. JHepreTuyeckoe obOecreyeHue Kierku: mpeBpaiieHue ATP B 0OMEHHBIX
nporeccax. @epMEeHTaTUBHBIA XapaKTep peakuui KIeTOYHOro Merabosm3Ma. PepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHU3M
neiictBusi. Kopepmentsl. OTnuuns pepMEHTOB OT HEOPraHMYECKUX KaTalU3aTOpOB. benku-akTUBaTOpbl U OENKU-UHTUOUTOPHI.
3aBUCHUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUN OT pa3IMUHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpraHMYECKUX BemiecTB B kieTke. Dorocunres. Poib xiopomiactoB B npouecce poTocunreza. CeToBas u
TemMHOBasi ¢a3pl. [IpogykTuBHOCTH (QoTOoCHHTEe3a. BnusHHe pa3nuuHbIX (AKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAYCHUE
¢dorocunTe3a.

XeMmocuHTe3. PazHooOpa3ne OpraHn3MOB-XEMOCHUHTETUKOB: HUTPU(UUUPYIOLIUE OaKTepHH, *Keye300aKTepuH, cepoOaKTepHH,

BOJIOPOJIHbIE OAKTEPHH. 3HAYEHUE XEMOCUHTE3A.




AnaspoOnbie opranu3mbl. Bunel Oposkenus. IlpogykTbl OpokeHHMS M HMX HCIIOJIB30BAaHHE 4YEJIOBEKOM. AHa’poOHbIE
MUKPOOPTraHU3Mbl KaK 00bEKThl OMOTEXHOJIOTUN U BO30YyAUTETN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTalbl 3HepreTndeckoro ooMeHna. IloarorosurensHsiii 3tamn. [Mukoan3 — OECKUCIOPOTHOE pacUIeTIiCHHE
TJTFOKO3BI.

buonornueckoe okucIeHHE, WM KJIETOYHOE JbIxaHHe. Poilb MUTOXOHIpPHUI B mporeccax OWOIOTHMYECKOTO OKUCICHHUS.
[Muknuueckne peakmuu. OxucnutensHoe QochopunupoBanue. [IpeumymiecTBa a’poOHOTO TyTH OOMEHA BEIIECTB MEpeN

aHadpOOHBIM. DPPEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa

2.5

2.6

Peakuun MatpuuHOro cusresa. [IpyHIMI KOMITIEMEHTAPHOCTH B pEaKLMsAX MAaTPUYHOIO CHMHTE3a. Peann3anus HaciaeICTBEHHOU
nHpopmanuu. ['eHetnueckuii koxa, ero cBoicTBa. TpaHckpunims — MmaTpuunblii cuHTe3 PHK. IlpuHOMNIGBI TpaHCKpHNIuu:
KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJUICIIBHOCTD, ACUMMETPUYHOCTh. TpaHcisanus u e€ srambl. Yyactue TpaHcnoptHeix PHK B
ouocuHTe3e Oenka. YcioBus ouocuntesa oenka. KoaupoBanue aMuHOKUCIIOT. Posib pubocoM B OnocuHTe3e Oeka.

Opranu3zaiys reHoma y IpoKaproT U 3yKapuoT. Perynsius akTUBHOCTH IeHOB y pokapuoT. I'unoresa onepona (®. XKakoo, XK.
Mamno). Perysmsiiiust 0OMEHHBIX TIPOIIECCOB B KiieTKe. KieTouHbli romeocTas.

Bupycbl — Heknerounsie (OpMbI KM3HM U OOJUraTHele mapa3uThl. CTpOEHHME MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBHPYCOB,
OakTeprodaros.

Bupycusbie 3a0omeBanus yenoBeka, )kuBoTHbIX, pacteHuil. CITNI, COVID-19, connanbHbie 1 MEAUIIMHCKHAE TPOOIEMBI

Knerounslii nuki, ero mepuoas! U perymsauusa. Murepdaza u muro3. OcoOEHHOCTH HPOIECCOB, MPOTEKAIOLIMX B HHTepdase.
ITonroroBka kieTku K JeneHuto. IlpecuHrermueckuit  (IOCTMUTOTUYECKHH), CHHTETMUYECKHMH M IMOCTCHHTETUYECKHM
(MIpeMHUTOTUYECKHIT) TePHOIbI HHTEP(A3HI.

Matpuunsiii cunre3 JIHK — perumkanus. [Ipunuuns! perummkanun JJTHK: koMmmemMeHTapHOCTD, MOTYKOHCEPBATUBHBINA CHHTES,
anTunapaienbHocTs. Mexanusm perumkanuu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. Tenomepsl u  Tesnomepasa.
XpOMOCOMHBIN HAa0Op KIETKM — KapHOTHIL. JIMIUIOMIHBIA M TaluIOMIHBIA HAaOOpBl XpPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
I1os10BBIE XPOMOCOMBI.

Henenne kneTku — mMuTo3. CTaguum MHMTO3a M NPOMCXOAAIME B HMX Hpolecchl. Tumbl MuTo3a. KapuoknHe3 M IUTOKHMHES.

buonorundyeckoe 3HaUYeHUE MHTO3A. PCI‘YJISIHI/ISI MUTOTHUYCCKOI'O IIUKJIa KJICTKH. HporpaMMMpyeMasI KJIETOYHAs THOEJIb — aIloITo3.




(DYHKI_[I/IOHaJ'IBHaH I'CHOMHKa

OpFaHI/I3M Kak OMOJIOTHYECKas CHCTEMa

3.1

OnHOKIIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE OPTaHU3Mbl 1 MHOT'OTKAHEBbIE OPTaHU3MBbI.

@®opMbl pa3sMHOKEHUSI OPTraHMW3MOB: Oecrosoe (BKJIOYas BEreTaTUBHOE) M TMosioBoe. Buapl 6ecnosioro pa3MHOXKEHUS:
MOYKOBaHUE, CIIOPYISIIUS, (pparMeHTanus, KJIOHHPOBAHHUE.

[lonoBoe pazmuHoxkenue. llonoBeie kieTku, win ramerel. Meio3. Cragun wmeio3a. IloBegeHue XpomocoM B MeHo3e.
Kpoccunrosep. buonornueckuii cMpicii Mei03a U MOJIOBOIO Mpolecca. Meilo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimieBoe pasputue. ['ameToreHe3 y >KUBOTHbIX. [lomoBwie jkenesbl. OOpa3oBaHMe M Pa3BUTHE TOJIOBBIX KIETOK.
Cnepmatorene3 u oorene3. CTpoeHHe MOJIOBBIX KIETOK. OMION0TBOpeHHE U AMOPHOHAIBHOE Pa3BUTHE KHUBOTHBIX. CrOCOObI
OILJIOJIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTreHorenes.

WunuBunyanpHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craamm >MOpHOreHe3a >KMBOTHBIX (Ha MpuMepe Jarymiku). JpoGnenue.
Turel gpo0nenust. OcoGeHHOCTH IPOOICHUS MIICKOTIUTAIOUINX. 3apO/IbIIeBbIe JUCTKU (TacTpyJisiust). 3aKiIagKka OpraHoB U TKaHel
U3 3apOBIIIEBBIX JINCTKOB. B3anuMHOE BIIMSHHUE YacTell pa3BUBAIOIIETOCS 3apobliia (3MOpHOHAIbHAS MHAYKIUS). 3aKiIaKa IiaHa
CTPOEHUS )KUBOTHOTO KaK pe3y/bTaT UEPApPXUUECKUX B3aHMMOJAEHUCTBUII reHoB. BiusiHue Ha 3MOpHOHATIBHOE pa3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTomOpuonaneHbiil mepuos. [Ipsmoe u Hempsimoe pasButTHe. PasButme ¢ meramopdo3om y
0€CI03BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. broornueckoe 3HaueHue MpsiMoro U HEMPSIMOI'O Pa3BUTHS, UX PACIIPOCTPAHEHHE B
npupoe. Tumsl pocta )KUBOTHBIX. DAaKTOPBI PETYIISIUN POCTa )KUBOTHBIX U 4yenoBeka. CTaguu NOCTIMOPHUOHAIBHOTO PA3BUTHS Y
KUBOTHBIX U 4esioBeka. [leproasl OHTOreHe3a yesoBeka.

Pa3smuoxxenue u passutue pacteHuid. ['amerodur u cropodur. Meio3 B KHU3HEHHOM IHKJIEe pacTeHuid. OOpa3oBaHUE CIIOp B
npouecce Merosza. ['amerorene3 y pacteHuid. OIUIOAOTBOPEHUE M PaA3BUTHE PACTUTENBHBIX OpPraHU3MOB. J[BoiiHOE
OIJIOZOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OO0pazoBaHKe U pa3BUTHE CEMEHU. MeXaHU3Mbl PEryisiliiid OHTOT€HEe3a Yy PACTeHUN U

JKHUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKH KaK HAYKH. OCHOBHBIE TEHETHMYECKHE ITOHSITHS M CHMBOJIBL. | OMOJOrMYHBIE

XPpOMOCOMBI, AJUICIIBHBIC T'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKHU, ,Z[OMI/IHaHTHLIfI u peHCCCHBHBIﬁ IMPU3HAK, TOMO3UI'0Ta, F€TCPO3UT0TA,




qucrasa JIMHUA, FI/I6pI/II[I>I, T'€HOTHUII, (beHOTI/IH. OCHOBHEBIE METOJAblI TCHCTUKU: FPI6pH,Z[OJIOFH‘I€CKHﬁ, HHTOHOFH‘IGCKHﬁ,

MOJIGKYHHPHO'FCHGTI/ILIGCKI/Iﬁ

3.3

3.4

Monorubpunnoe ckpemuanue. llepsbiii 3akoH MeHaens — 3akoH eIuHOoOpasust ruOpuioB IepBoro mnokoseHus. Ilpasuio
JOMUHHMpOBaHUsA. Bropoil 3akoH MeHzens — 3aKOH paclleIuIeHus MpHU3HAKoB. LluTonoruuyeckue OCHOBBI MOHOTMOPHUIHOIO
cKpemuBaHud. [ unoresa 4uCTOTHI raMer.

AHanusupyouiee ckpemuBaHue. [IpoMexyTOuHBI XapakTep HacienoBaHusA. PaciiermieHue mpU3HAKOB IIPU  HEMOJHOM
JOMUHHUPOBAHNH.

JlurnOpunHoe ckpemuBaHue. TpeTwil 3akoH MeHJens — 3aKOH HE3aBHCHMOTO HACJEOBaHUS NpU3HAKOB. LluTonormueckue
OCHOBBI TUTHOPHUTHOTO CKPELTBAHMUS.

CuenuieHHoe HacienoBanue nmpusHakoB. Pabotsl T. Moprana. CueruieHHOe HaclieZIoBaHUE T€HOB, HAPYIICHNE CLEIUICHUS MEXKIY
reHaMH. XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXAHM3M OIPEAEICHUA IOojJa. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI. ['OMOrameTHelli H
reTeporaMeTHBIN 1Mo. ['eHeTnyeckas cTpyKkTypa IOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CLHEIIIEHHBIX C TOJIOM.

l'enotunn kak menoctHas cucrema. llneiloTpornusi — MHOMKECTBEHHOE [EUCTBME Te€HAa. MHOXECTBEHHBIN —aJlIeNn3M.

B3aumoneiictBre HeamienbHbIX reHoB. KomrmementapHocTs. Onuctas. [Honumepus

BzaumoneiictBue renotuna u cpensl npu popMmupoBaHuu peHotuna. M3MeHUMBOCTh Mpu3HaKoB. KauecTBEHHBIE U KOJIMYECTBEHHBIE
IIPU3HAKU. BUbl "3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICACTBCHHAS.

MoaundukanmoHHass U3MEHUYMBOCTb. Poinb cpesbl B popMHUpOBaHMM MOIM(PHKAIMOHHON M3MeH4MBOCTH. HopMma peakiuu mpu3Haka.
Bapuanmonssiii psin v Bapuanriontast kpusas (B. Moranncen). CoiicTBa MOAN(HUKALMOHHON H3MEHYMBOCTH.

I'enoTunMyeckas n3MeHInBOCTh. CBOMCTBAa T€HOTUITMYECKOW M3MEHYMBOCTH. BH/bI FeHOTUINYECKOI M3MEHUYMBOCTH: KOMOMHATHUBHAS,
MYyTalMOHHAs.

KomOunatuBHass M3MEHUMBOCTh. Meii03 M MOJOBOI IPOIECC — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. Poib KOMOMHAaTHBHON
M3MEHUYMBOCTH B CO3/IaHUM T€HETUUECKOT0 PA3HOOOpa3us B IpeJieIax OAHOTO BHA.

MyTanyoHHasi W3MEHYMBOCTb. BUIbl MyTalmii: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. CIIOHTAHHbIE M WHAYLIMPOBAaHHbBIE MYTAllWH.

HI[epHBIG 1 OHUTOILIa3MATUYCCKHUC MYTAallUU. CoMaTHYECKHE U TIOJIOBBIE MyTalunu. HpI/ILII/IHBI BO3HUKHOBCHUA MYTaI_[I/IfI. MyTaI‘CHBI n




HUX BJIIMAHHUC Ha OpPraHU3MBEI. 3aKOHOMepHOCTI/I MYTAllMOHHOT'O IIpoIecca. 3aKOH TOMOJIOTMYECKHX PAOI0OB B HaCHCHCTBCHHOﬁ

u3menuuBoctu (H.M. BaBunoB). BuesinepHas "3MEHYMBOCTD U HACIIEACTBEHHOCTh

3.5

KapI/IOTI/IH YECJI0BCKa. MG}K,HYHaPOI[HaH ImporpamMma HUCCJIICAOBaHUA I'€HOMaAa 4YC€JIOBCKaA. MCTOI[BI HN3Y4YCHUA T'CHECTHKH YCJIOBCKA:
FCHC&J’IOFI/ILIGCKI/II‘/’I, 6JIH3H€HOBBII>1, HHTOFCHGTH‘IGCKHﬁ, HOHYJ'IHI_[I/IOHHO-CTaTHCTquCKHﬁ, MOJ'ICKy.]'IprHO'FeHeTquCKHﬁ.
COBpeMeHHOC OMpeACJICHUC I'CHOTUIIA: ITOJIHOTCHOMHOC CCKBCHHPOBAHUC, TCHOTUIIMPOBAHHUEC, B TOM YHCJIC C IMOMOIIBIO H]_[P-
a"anu3a. HaciedacTBeHHEIE 3a00JIeBaHUs 4YelIOBeKa. [ eHHbIE U XPOMOCOMHEIC OoJle3HH 4elloBeKa. bone3nu ¢ HACJIEACTBEHHOMN
MpeaApacIoIOKCHHOCTBIO. 3HaucHHe MEIUIMHCKOM T€HETUKU B npeaoTBpAIICHUN U JICHCHHUU TCHCTUYCCKUX 3a00JICBaHUI YEI0BCKA.

CTBOJIOBBIE KIIETKHA

3.6

JlomecTukanyss U CeneKkius. 3apokKIeHHE CeleKUMM U aoMecTukanuu. Ydenue H.M. BaBuioBa o IieHTpax NpPOMCXOXKAEHUS U
MHOT000pa3usi KyJbTypHBIX PAacTeHHA. Poib ceneknuu B CO31aHMM COPTOB PACTEHUH M MOPOX KHUBOTHBIX. COPT, TIOpOJIa, IITAMM.
3aKOH rOMOJIOTMYECKUX Ps/IOB B HacseACcTBeHHON m3MeHunBocT H. M. BaBuioBa, ero 3HaueHue 1J1s CENEKIMOHHON pabOTHI.
MeToabl ceneKunoHHOM paboThl. McKycCTBeHHBIH OTOOpP: MAacCOBBIM M MHAUBUAYAIbHBIA. JTanbsl KOMOMHAIIMOHHON CEJEKINH.
HcneiTanue npousBoguTenell mo moroMcTBy. OTOOp MO T€HOTHNY C TOMOIIBIO OLEHKH (DeHOTHNa MOTOMCTBA M OTOOp MO
TEeHOTHUITY ¢ ToMonIbio ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CENEeKIIMOHHOW paloThl. PanuanuoHHBI M XMMHUYECKHMH MyTareHe3 Kak HCTOYHMK
MyTalui y KyJabTYpHbIX (OpM OopraHu3mMoB. Vcronbp30BaHue T€HOMHOIO pelakTUPOBaHUs U MeToA0B pekoMOMHaHTHBIX JTHK s
IIOJIy4EHUSI UCXOAHOI0 MaTepuaa sl CEJICKIUU.

Iomyyenne nomumionsioB. BHyTpuBunoBas rubpuamsanus. BIM3kopoJCTBEeHHOE CKpeliuBaHME, Wi WMHOpuAMHT. HepoacTBeHHOE
CKpelvBaHue, Wi ayrOpuauHr. I'ereposuc u ero mpuuuHbl. Mcnons3oBanue rereposuca B cenekuuu. OTanéHHas ruOpuausaiys.

HpeononeHHe 6601'[.]10)11/151 MCXKBHUIOBBIX FI/IGPH,Z[OB. I[OCTI/DKGHI/ISI CCIICKIIMN paCTeHI/Iﬁ U ) KUBOTHBIX

3.7

OOBEKThI, HCIOJIb3yeMble B OMOTEXHOJNOIMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpPbl, MHKPOOPIaHU3MBI, UX XapaKTCPUCTHKA.
TpanunuonHass OMOTEXHONOTUs: XJieOOMeUYeHne, MOJyYeHUEe KHCIOMOJIOYHBIX IPOAYKTOB, BHUHOAETHE. MUKPOOMOIOrHYeCKUit
cunte3. OOBEKTHI MHUKPOOMOJOrMYEeCKUX TeXHOJNOrui. IIpom3BoacTBO Oenka, aMHHOKHCIOT W BHTaMHHOB. VICKycCTBEHHOE
OILIOOTBOpPEHUE. PEKOHCTPYKIIMSA AWLIEKIIETOK U KIIOHUPOBAaHUE )KMBOTHBIX. MeTO TpaHCILIaHTALMHU SIAEP KIIETOK.

XpoMocoMHasl U reHHasi nHxKeHepus. VICKyCCTBEHHBIN CHHTE3 TeéHa U KOHCTpyupoBaHue pekomOonHanTHeIX JIHK. /locTrxkenus u




IEPCICKTUBEI XpOMOCOMHOﬁ W T€HHOU HWHXXCHCPUH. MC,I[I/II_II/IHCKI/IC OHMOTEXHONIOTHH. VICIOIb30BaHNe CTBOJIOBLIX KJIETOK

Cucrema u MHOI‘OO6pa3I/IC OpraHn4eCcKoro Mmupa

4.1

buonoruueckoe pasHooOpazue opranusmoB. CoBpeMeHHas CHUCTeMa OpraHudeckoro mwupa. I[IpuHIunNbl Kiaccupukanuu
OpPraHMu3MoOB. OcHOBHEBIE CHCTEMaTHYECKHUE Tpynmbl OPraHu3MoOB.

OCOOEHHOCTH CTPOEHMSI M >KU3HEIESTENbHOCTH OJHOKJIETOYHBIX OpPraHu3MOB. bakTepuu, apxeu, OIHOKIETOYHBIE TI'pUOBI,
OJTHOKJICTOYHbIE BOJOPOCIH, Apyrue MnpoTUcTbl. KosnoHuanpHble OpraHu3Mbl. [IBM)KEHHE OJHOKJIETOYHBIX OPIraHU3MOB:
amME€0oMIHOE, KI'YyTUKOBOE, PECHUYHOE. 3allluTa y OJHOKJIETOUYHBIX OPraHu3MOB. Pa3apakuMoCTh y OJJHOKJIETOYHBIX OpPraHU3MOB.

Taxkcucol

4.2

MHorokiieToynble pacTeHus. B3auMoCBsA3b 4acTell MHOTOKJIETOYHOIO OpraHusma. TKaHM, OpraHbl U CHCTEMBI OPraHOB
MHOT'OKJIETOYHOTO opraHu3ma. OpranusM Kak eauHoe 1enoe. Tkanu pacteHuid. THUIbI pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHas,
MOKPOBHAsA, MPOBOJALIAs, OCHOBHAs, MexaHHuyeckas. OCOOCHHOCTU CTpOeHMs, (PYHKIMI M pacHOJOKEHUS TKaHEH B OpraHax

pacTeHui

4.3

BereratuBHble M TIeHepaTUBHBIE OpraHbl pacTreHuil. PyHKIMM OpraHoB M cUCTeM Opra”oB. Kapkac pacreHui. J[BukeHHE
MHOT'OKJIETOYHBIX PACTEHHUN: TPONU3MBI U HacTUU. [loryonienue Boabl, YIJIEKUCIOrO ra3a 1 MUHEPAJIBHBIX BEIIECTB PACTCHUAMMU.
Jpixanue pacreHuil. Juddys3us ra3oB uepe3 MOBEepXHOCTh KIETKU. TpaHCIOPTHBIE CUCTEMBI pacTeHH. Briienenue y pacTeHuil.
3ammTa y MHOTOKJIIETOUHBIX pacTeHuid. Kytukyna. CpeacTBa macCUBHONM U XUMUYECKOM 3a1uThl. OUTOHITUIBI.

Pa3apaxuMocTh 1 perynsnms y opranu3MoB. PaznpaxumMocTs U peryisius y MHOTOKJIETOYHBIX pacTeHUi. POCTOBBIE BelecTBa U

X 3HAYCHUC

4.5

MHoOTOKJIETOYHBIE KUBOTHBIC. B3aMMOCBSI3b YacTeil MHOTOKJIETOYHOTO OpraHW3Ma. [KaHU, OpPraHbl M CHCTEMBbI OpPTraHOB
MHOTOKJIETOYHOTO opraHu3zma. OpraHusM Kak enuHoe menoe. ['omeocta3. TkaHu KUBOTHBIX W YEJIOBEKA. THIIBI JKMBOTHBIX
TKaHEW: SIUTeNuanbHasl, COeAMHUTEIbHAsI, MbIllIeyHas, HepBHasA. OCOOEHHOCTHU CTpPOEHUS, PYHKIMNA U PACTOIOKEHHUS TKaHEH B

OpraHax XMBOTHBIX U YCJIOBCKaA

4.6

OpFaHBI U CHCTCMblI OpPraHOB JKUBOTHBIX. (DYHKHI/II/I OpraHoB M CHCTEM OpPraHOB. Or[opa TCJIa OPraHU3MOB. CkeneTnl
OJHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX KHMBOTHBIX. Hapy}KHHﬁ n BHYTpCHHI/Iﬁ CKCJICT. CTpOCHI/Ie N THUIIBI COCAUMHCHUA KOCTEH.

IIBI/I)KGHI/IG MHOT'OKJIETOYHBEIX >KUBOTHBIX. IIuTanme >XMBOTHBIX. IInTaHWMe MO3BOHOYHBIX >KHBOTHBIX. ]_IBIXaHI/IC JKNBOTHBIX.




Koxnoe apixanue. XKabepHoe u 1€rouHoe JpIXaHUE.

JIpIXaHr€e MO3BOHOYHBIX >XKMBOTHBIX. DBOJIIOIMOHHOE YCJIOKHEHHE CTPOEHHUs JIETKUX IO3BOHOYHBIX XKMBOTHBIX. JlpIXaTeinpHas
cucTeMa 4esioBeka. MexaHn3M BEHTWISIIMM JETKUX Y NTHUI] U MJIEKONMUTAIIMUX. TpaHCcopT BewecTB y opranu3MoB. Tpancnopt
BEIIECTB Yy XUBOTHBIX. KpoBeHocHas cucrema u €€ opranHbl. KpoBeHOCHas cucTemMa NO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpamieHusi. DBOMONUOHHBIE YCIOKHEHUSI CTPOSHUS KPOBEHOCHOW CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BbIneneHue y
opranu3moB. Beinenenue y xuBoTHbIX. CokpatutenbHbie Bakyosind. Opransl BoienaeHusl. CBsI3b MOJOCTU Tela ¢ KPOBEHOCHOM U
BBIJICJIUTENILHON cUCTeMaMU. BbljiefieHne y MO3BOHOUYHBIX KUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KUBOTHBIX. [TOKpOBBI M HX
MIPOU3BOJHBIE.

Paznpaxumocts U peryianuss y OpraHu3sMoB. Pa3znpaxuMocTh y OJHOKJIETOYHBIX OpTraHM3MOB. Takcuchbl. Pasnpakumocts U
peryJisiusl Y MHOTOKJIETOYHBIX pacTeHUN. POCTOBBIE BEllIECTBA U UX 3HAYEHUE.

HepBhuas cucrema u pediektopHas peryisius Yy MHOTOKJIETOUHBIX )KUBOTHBIX. HepBHas cuctema u €€ oTnenbl. DBOIOIMOHHOE
YCJI0’)KHEHUE CTPOEHHUSI HEPBHOW CHUCTEMBI Y dKUBOTHBIX.

Pa3pabotka anropurmMoB u nporpamm ais 3¢p¢GeKTUBHON (YHKIMOHAIBHON aHHOTAllMU T€HOMOB, TPAHCKPUIITOMOB, ITPOTEOMOB,

MeTa00JI0MOB MHUKpPOOPIraHHU3MOB, paCTeHHﬁ, JKHUBOTHBIX U YCJIIOBCKA

5 OpranusM 4enoBeKa U €ro 3/10pOBbe
Oprasbl ¥ CUCTEMBl OpPraHoOB 4enoBeka. OTaenbl TOJTOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pediiekc u pednexropnas myra.
51 besycinoBubie U ycioBHBIE pediekchl. ['yMopanbHas peryiasinus ¥ JHJAOKPUHHAS CHUCTEMa >XUBOTHBIX W dYesioBeKa. JKemesbl
' SHJIOKPUHHOM CHCTEMBI U MX TOPMOHBI. JleiicTBHE rOpMOHOB. B3amMOCBSI3b HEPBHOW M 3HAOKPUHHOW cHUCTEM. [ 'mmoramamo-
runopusapHas cuctema. Pednexc u pednexropHas ayra. be3ycinoBHble U yCIOBHBIE pedIIEKCHI
3ammra opraHu3ma OT Oose3Heil. MiMMyHHast cuctema dyenoBeka. KieTouHblid M TyMOpaJbHBIA UMMYHUTET. BpoknéHHBIN,
52 MPUOOPETEHHBIN  crIeMPUISCKU HMMYHHTET. Teopusl KIOHaJdbHO-celeKTHBHOTO wuMMyHHTeTa (I1.Opmmx, ®.M.bepser,
C.Tonerasa). BocnanurensHble OTBETH OPraHU3MOB. PoIib BpOXKAEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a001€BaHHIA
53 KpoBeHnocHas cuctema u e€ opranbsl. Cepile, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyru kpoBooOpamienus. Pabota cepaua u eé
' perynsuus
5.4 Hpixanue uenoBeka. {uddy3us razoB uepe3 moBepXHOCTh KIETKH. JpIxaTenbHas cucTemMa denoBeka. JlpixaTeapHasi MOBEPXHOCTb.




Perynmsanus npixanus. JlpixaTenbHble 00bEMBI

HI/IH_[CBapI/ITeJ'II)HaH CHCTEMA YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIBHOI'O TpaKTa. HI/II_HGBapI/ITCJ'IBHBIG KCJIC3bI. BHYTpI/IHOJ'IOCTHOC u

> BHYTPHUKIIETOYHOE MUIIEBapEHUE
56 [ToxpoBsl 1 ux npousBoHbie. Opransl BeiaenaeHus. [louku. Ctpoenue u GpyHkiroHupoBanue HepoHa. OUIbTpaLUs, CEKpeLus U
' o0OpaTHOE BcachlBaHHE KaK MEXaHU3MbI pabOThl OpraHoB BeiieneHus. OOpa3oBaHUE MOYH Y YeIOBEKa
5.7 JIBI>KeHHE YenoBeKa: MbleuHas cuctema. CKeJeTHbIe MBIIIIIBI M uX padora. CTpoeHHEe U TUIIBI COSAMHEHUS KOCTEH
6 Teopust 3BosonK. Pa3zButre xu3HU Ha 3emiie
OpodmonrionHast Teopust Y. Jlapsuna. [Ipeamnocsuiki BOSHUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4dHas nearenbHocTs Y. JlapBuHa.
JBwkymue cuibl 3Boitoluu BuaoB no Y. JlapBuHy (BbICOKash MHTEHCHBHOCTb Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHAs
6.1 U3MEHYMBOCTH, 00pH0a 3a CYIIECTBOBAHUE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).
Odopmenne cuaTeTHueckoir Teopuu sBoonuu (CTD). HeltpanpHas teopus sBostonu. COBpEeMEHHAsl SBOIOIMOHHAS
Ouosorus. 3HaueHHe YBOJIOLMOHHON TEOPHH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUpa
[Momymsitust kak >7IeMeHTapHasi eIMHULA SBOTIOIH. COBpEeMEHHbIE METO/bI OIEHKHA TeHETUYECKOTO Pa3HOOOpas3usi U CTPYKTYPHI
nomynsiiuid. Mi3Menenue reHooHIa MOMYIISAIUMN KaK 3JIEMEHTapHOE HBOJIOIIMOHHOE SBJICHHE. 3aKOH TeHETUYECKOTO PaBHOBECHS
JIx. Xapnu, B. Baitnbepra.
DnemMeHTapHbIe PaKTOPHI (IBIXKYIIUE CHIIBI) ABOMONUK. MyTanimoHHbIH npoiiecc. KomOuHaTnBHAst n3MeHYNBOCTh. [peiid reHoB
— CIIyYaifHble HEHAINpaBJICHHBIC H3MEHEHUS 4YacTOT ajuieNied B momymsanusx. O¢dekt ocHoBarens. Mwurpanuu. M3omsuus
6.2 MOMYJISIMIA: reorpaduyeckas (IpOCTPaHCTBEHHAs ), Oronornyeckast (pernpoayKTHBHAS).

EctecTBennslit 0T00p — HampaBisonmii GakTop 3BOIONHH. DOPMBI €CTECTBEHHOTO OTOOpA: JABHXKYIIHHA, CTaOMIN3UPYIOLINH,
paspsiBaroIuii (1u3pynTuBHbIi). [1onoBoit oTOOP.

[Tpucnoco0IeHHOCTh OPraHU3MOB KakK pe3ylbTaT MHKPOJBOMIONHMHA. BO3HUKHOBEHHE NPUCTIOCOONICHHUH y OpPraHHU3MOB.
Apomopdo3bpl U uamoamantanuu. I[lpumepbl mnpucnocoOneHnii y opraHu3mMoB. OTHOCHUTEIBLHOCTh MPHUCIOCOOJEHHOCTH
OpPraHU3MOB.

Bun, ero kpurepuum u cTpykTypa. BumooOpa3zoBaHMe Kak pe3yabTaT MHUKPOIBOJIONWHU. M3omamuss — KIHOYEeBOH (akTop




BHU1000pa3zoBanus. [yt u cmocoObl BHI000Opa3oBaHus: ajuionarpuiyeckoe (reorpaduueckoe), CUMIIATPUIECKOE (IKOJIOTHIECKOE),
«MTHOBEHHOE» (TIOJIMIUIONIN3A1Ns, THOpUaAn3anus ). JJTMTeTbHOCTh SBOIOIMOHHBIX MIPOIECCOB.

MexaHu3MBbI (POPMHUPOBAHUST OHOJIOTUIECKOTO pa3HO00pa3usl.

Pone  3BOMIOIIMOHHON OMOJIOTUM B pa3pabOTKE HAYYHBIX METOJIOB COXpaHEHHs OHOpa3HOoOOpa3us. MUKPOIBOIIONMS U

KOSBOJJIIONUA TaPpa3UTOB U UX XO35CB. MexaHu3MbI (bOpMI/IpOBaHI/IH yCTOﬁqHBOCTH K aHTHOMOTHUKAM M CIIOCOOBI 60pB6LI C HeH

6.3

6.4

Metoabl u3yueHus MakposBoatouuu. IlaseoHronmormueckue Meronbl u3yudeHUs sBomtonuu. Ilepexoansie ¢Gopmbl U
¢butoreHeTHYECKUE Psiibl OPraHU3MOB.

buoreorpaduyeckne meronsl u3ydenus sBomonuu. CpaBHeHue (iaopsl u (ayHbl MaTepUKOB M OCTpPOBOB. buoreorpagpuueckue
obmact 3emiin. BUIBI-9HIEMHUKH U PETHKTEHI.

OMOPHOTIOTHYECKUE B CPABHUTEIBHO-MOP(OIOTHIECKUE METO/Abl M3YYEHHUS IBOJIONHMU. | €HETHYECKHEe MEXaHWU3MbI SBOJIIOIUH
OHTOTEHE3a W TMOSIBICHUS DBOJIONMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aHAJOTHYHBIE OpPraHbl. PymTuMeHTapHbIE OpraHbl U
aTaBU3Mbl. MOJEKYISIPHO-TEHETHYECKHE, OMOXUMHUYECKHE W MAaTeMaTHUYECKHE METOIbI M3YyYCHHs HBOJIONHMH. | OMOJIOTHYHEIE
reHbl. COBpeMEHHBIE METOIbI TOCTPOSHHS (PHIIOTEHETHYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTaIlH 1 3BOJIOIHS TEHOMOB.

OO0mue 3aKOHOMEpPHOCTH (IpaBuiia) Boonuy. HeoOpaTuMocTs 3BoMONMK. AfanTHBHAS paauanus. HepaBHOMEpPHOCTh TEMIIOB

SBOJIFOIINH

Hayunble runoresbl NpOMCXOXKAECHUS KU3HU Ha 3emiie. AOUoreHes M maHcnepMmus. JloHayuHble MPEICTABICHUS O 3apOXKIACHUU
KU3HM (KpeallMoHM3M). I'mmore3a MOCTOSHHOTO CaMO3apOKIeHMs XH3HM U e€ ompoBepkeHue onbitamu @. Penm, JI
Cnannanuanmy, JI. Ilacrepa. [Ipoucxoxnenue >Ku3H1 U aCTPOOUOIIOTHSL.

OcHOBHBIE ATaIbl HEOpraHUudecko sBotonuy. [InanerapHas (reosloruueckas) 3BONIONHA. XUMHUECKask HBOJIOLUS. AOUOTreHHBIN
CHHTE3 OpraHMyYecKux BemecTB u3 Heopranmueckux. Ombir C. Mumiepa u I'. FOpu. OOpa3oBaHue 1moiumMepoB U3 MOHOMEPOB.
KoanepBatnas runoreza A.M. Onapuna, runote3a nepBuunoro oyneona J[x. Xongeiina, reneruueckas runoresa I'. Mémnepa.
Pu6o3umer (T. Yek) u runoresza «mupa PHK» V. I'nnbepra. opmupoBanne MeMOpaH U BOSHUKHOBEHHE TIPOTOKJIETKH.

Uctopust 3emnu u metonsl e€ uzydeHus. Vckomaemble opranuueckue octaTku. ['eoxpoHosorust u €€ metoabl. OTHOCUTENbHAS U

abCoIOTHAsI TEOXPOHOJIOTHA. [ '€0XpOHOIOTHYeCcKas 1IKaja: 30HbI, 3PbI, IEPUOJIbI, FTIOXU.




HauanbHble 3Tambl opraHudeckoil sBosonuu. IlosiBieHMe U 3BOMIOLMSA IEPBBIX KIETOK. OBOMIOLMA MeTabosm3Ma.
Bo3nukHOBeHHe nepBbix 3KocucTeM. COBpeMEHHble MUKpPOOHBIE OMOIUIEHKM KaK aHaJor IEepBbIX Ha 3eMile COOOILECTB.
Crpomaronutsl. [IpokapruOThI U 3yKapHOTBHI.

[IpoucxoxaeHne 3ykapuoT (CcUMOHMOreHe3). DBOJIOLMOHHOE INPOUCXOXKIEHHE BHUPYCOB. I[IpoMCXoXkIeHHE MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHME OCHOBHBIX I'PYIIII MHOI'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIOIMM BhICIINX pacTeHHd. OcHOBHBIE apoMop(do3bl pacTeHHi. Beixon pactenuit Ha cymry. IlosiBinenue
CIIOPOBBIX paCTEHUM U 3aBoeBaHNEe MU cylid. CeMeHHble pacTeHUs. [IponcxoxkneHne HBETKOBBIX paCTEHUH.

OCHOBHBIE ATAIbl 3BOMIONNU KHUBOTHOrO Mupa. OcHOBHBIE apoMop(o3bl KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIOB. IlepBble Xop/oBbIe KUBOTHBIE. JKM3HB B BOJE. DBOMIONMS MO3BOHOYHBIX. [IponcxoxiaeHue
ampubuit wu pentunmii. I[Ipoucxoxxnenne wmiekonuTaromux W nrun. [lpuHun wmodeBoro apomopdosa. OcBoeHwue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU )KUBOTHBIMH CYIIIH.

Pa3zButure xu3HM Ha 3emMie MO 3paM M MEepUoaaM: apXxeu, MpoTepo30M, majieo3ou, Me3030H, KaiftHo30i. OO0Ias XxapakTepucTuKa
KJIMMaTa U TeoJIorMyeckux nporeccoB. [losiBieHHe M paclBeT XapaKTE€PHBIX OPraHM3MOB. YTIJIEOOpa30BaHHUE: €ro YCIOBUS U
BJIMSIHAE Ha ra30BbIi cOCTaB aTMOCQEPHI.

MaccoBble BBIMUpaHMsI — 3KOJOTMYECKUE KPHU3UCHI MPOILIOro. [IpuumHbl M CclleaCTBUS MAacCOBBIX BbIMHpaHui. COBpEMEHHBIN

DKOJIOTHUYECKUU Kpusuc, €ro 0COOEHHOCTH

6.5

Pazmenst u 3amaum antpomnonorud. Mertonbl aHTponojoruu. CTaHOBIIEHHE MPEACTABICHUNH O MPOUCXOXKICHUU YeIOBEKa.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

Cx0ACTBO 4esioBeKa ¢ )KUBOTHBIMU. CUCTEMATUYECKOE MOJIOKEHHUE YesioBeKa. CBUIETENIbCTBA CXOJICTBA YEJIOBEKA C )KUBOTHBIMMU:
CpaBHUTEIbHO-MOpP(doIOruyeckre, 3MOpruosoruueckue, (Gpu3nonoro-OnoxumMuyeckue, mnopeaeHdyeckue. OTIMUUS YelOBeKa OT
KUBOTHBIX. [IpsSMOXOXKJIE€HHE M KOMILJIEKC CBSI3aHHBIX C HUM NpPHU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOpPOH CHUTHAIBHOU
CUCTEMBI.

JIBmwkymme cuiibl ((pakTophl) aHTPOIOTEHE3a: OWONoruYeckue, coruanbHble. COOTHONIEHUE OMOJOTHYECKHX M COIUATBHBIX
(aKkTOpOB B aHTPOIIOr'€HE3E.

OCHOBHBIE CTaIUU AHTPOINOreHe3a. ABCTPAJONUTEKH — JABYHOTHE MNpeAku joaed. YenoBek yMmenblid, MepBbIE H3TOTOBIICHUS




opyauii Tpyna. UenoBek mpsMOXOMSIIMA W MEPBBIA BBIXOA JIOJeH 3a npenenasl Adpuku. YemoBek reiaenb0eprckuidi — oOmmia
MIPEeIOK HeaHJEePTaIbCKOr0 YeJOBeKa U YesIOBeKa pa3yMHOro. YejaoBek HeaHAEepPTaNbCKUI Kak BHUJ JIFOJIEH XOJOJHOTO KiIMMaTa.
YenoBek pa3yMHBIN COBPEMEHHOT'O THIIA, IEHUCOBCKUI UeI0BEK, OCBOCHHE KOHTHHEHTOB 3a IpeenamMu AGpHuKy.

DBOJIOUS COBPEMEHHOTO 4YeloBeKa. ECTeCTBEHHBII 0TOOp B MOMYMSALUAX YeIoBeKa. MyTallMOHHBINA MPOLECC U MOTUMOPHU3M.
[omynsiOHHBIE BOHBL, Ipeiid TeHoB, MUTpalys U «3(PPEKT OCHOBATEINS» B MOMYJIALHUIX COBPEMEHHOTO YEIOBEKA.
UYenoseueckue pacol. [lonstre o pace. bonbiine packl: eBporieouHas (€Bpasuiickas), aBcTpano-HEerpou iHas (3KBaTOpUaIbHas),
MOHTOJION/IHAs (a3uaTCKO-aMepUKaHCKas). Bpemsi u myTu pacceneHusi 4eloBeKa Mo IUiaHere. EMWHCTBO dYelloBeuecKux pac.
Hayunast HecocTosiTensHOCTh pacu3ma. lIpucrnocoOJIeHHOCTh YellOBeKa K pPa3HBIM YCIOBHSIM OKpYXaromiew cpenbl. BrusHue

reorpaduueckoi cpesl 1 aperida reHoB Ha MOP(OIIOTHIO U (PU3HOIOTHIO YeTIOBEKa

7 DKOCHUCTEMBI U MMPUCYLIUE UM 3aKOHOMEPHOCTH
Pa3nensl u 3agaun sxosnorun. CBs3b 3KOJIOTUHU C IPYTUMHU HaYKaMHU.

7.1 Mertoabl skonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHl B JKOJOTHMU: NMPHUPOJAHBIE W JlabopaTopHble. MoneInpoBaHUE B
9KOJIOTUH. MOHUTOPHHT OKPY/KAIOIIEH CpeJIbl: JIOKATBHBIN, PETHOHAIBHBINA U TII00aThHBIH
Okonorndeckne (akTopel W 3aKOHOMEPHOCTH HX JAeicTBUA. Kiaccudukamms 3KoJOrHUecKuX (HaKTOpoB: aOMOTHUECKHE,
OonoTnyeckue, aHTpororeHHble. OOImME 3aKOHOMEPHOCTH JEHCTBHS SKonorndeckux QaxtopoB. [IpaBmmo mumaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUOHTHBIE U CTEHOONOHTHBIE OPTAHNU3MBI.
Abuotnueckue aktoppl. CBET Kak 2KOJOTHYECKUN (pakTop. JlelcTBHE pa3HBIX y4aCTKOB COJIHEUHOTO CIIEKTPa HAa OPTaHHU3MBI.
DKOJIOTUYECKHUE IPYIIIBI PACTEHUI U JKUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUrHanbHas poiib cBeta. GoTonepuoausm.

79 Temmepatypa kak skojiormueckuii ¢akrop. [lelicTBue TemmepaTypsl Ha OpraHu3Mbl. [IOWKWIOTEpMHBIE WU TOMOWOTEPMHBIC

OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocte kak skonoruueckuil ¢axtop. I[Ipucmocobnenust pacTteHuid K MOAJAepkaHHIO BogHoro Oananca. Kraccudukarus
pacTeHui Mo oTHOLIEHUIO K Boze. [IpucnocobneHns sKMBOTHBIX K U3MEHEHHIO BOJTHOTO PEXXUMA.

Cpenpl oOMTaHUs OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3YIIHAs, MOYBEHHAs, TNIyOWHHAs MOANOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
®U3MKO-XUMHUYECKHUE 0COOEHHOCTH cpeJl OOMTaHus OpraHu3MoB. IIprcrnocobieHust OpraHu3MOB K )KU3HU B PAa3HBIX Cpeax.

buonoruueckue purmel. Bueninue u BHyTpeHHHE puTMbl. CyTOUHBIE U TOJWYHBIE pUTMBI. IIpucnoco0IeHHOCTh OPraHu3MOB K




CE30HHBIM U3MEHEHUSM YCIIOBUHN JKU3HH.

XKuszuennsie ¢opmbl opranusmoB. [lonstue o >xu3HeHHOW Qopme. JKnuzHeHHBIE (OPMBI PACTEHUI: IEPEeBbs, KyCTapHUKH,
KyCTapHHYKH, MHOTOJIETHHE TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (OPMBI IKMBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTEI,
a3poOuOHTBI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnyeckue ¢aktopsl. Buasl OMOTHYECKMX B3aMMOAEWUCTBHI: KOHKYPEHLUS, XHMIIHHUYECTBO, CHUMOHMO3 U €ro (OpMBl.
[Tapazutu3m, Koomepauus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). HeTpoduueckue B3anMonenCTBUA
(romnueckue, popudeckue, padbpuueckue). 3HaUCHHE OMOTUYECKUX B3aUMOJICHCTBUI JJIsl CYIIECTBOBAHUSI OPraHU3MOB B Cpele

obutanus. [IpHHINT KOHKYPEHTHOT'O UCKITIOUEHHS

7.3

DKOJIOTUYECKUE XapaKTepUCTUKU momyisiuu. [lomynsiiuss kak Owonormueckas cucreMa. Ponb HEOTHOPOTHOCTH CPEIbI,
¢busnueckux OapbepoB W OCOOCHHOCTEW OWONOTHH BUAOB B (OPMUPOBAHWUU IMPOCTPAHCTBEHHOW CTPYKTYPHI TOIMYJISIIHMA.
OcHOBHBIE MOKa3aTeNN MOMYJISIUN: YUCIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U TOJIOBAs CTPYKTYpa, POKAAEMOCTh, PUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIHS.

DKoJyiorruueckast CTpykTypa nonyisinuu. OeHKa YUCICHHOCTH MOMYJISIUH. JJuHaMuKa monynsnun u e€ perymsius. buornueckuit
MOTEHITA oMYAy, MoaennpoBaHue JUHAMUKY Tomyisiiui. KpuBeie pocta yncieHHOCTH nonyasiuun. KpuBbie BEDKUBAHUS.
Perynsamus yucieHHOCTH TOMYJISAIUNA: pojb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJOTHYECKHE CTPATETUH
Bu0B (I- u K-cTtparerun).

[Tonstue 00 sKonormyeckor Huire Buaa. MecrooOutanue. MHOroMepHass Mojenb dKojorndeckord Humm Jx.M. XatuuHcoHa.
Pa3mepsl skonoruueckoi Humm. IloreHnnanbHas U peaau30BaHHAS] HUILIN.

Bun kak cucrema nomynsiiuil. Apeansl BUIOB. BUIbl U UX JKU3HEHHBIE CTpaTErvH. 3aKOHOMEPHOCTH IOBEJICHUS U MUTpPALUN

’KMBOTHBIX. brHoJIornueckue nHBa3uu JY>KCPOAHBIX BUIOB

7.4

CoobmiecTBa opranu3MoB. buoreHo3 u ero crpykrypa. CBs3u MeXAy OpraHu3MaMu B OMOIIEHO3€. DKOCHUCTEMa KaK OTKpbITas
cucremMa (A.Jlx. Tencnu). OyHKIMOHAIbHbIE OJOKM OPraHM3MOB B 3KOCHUCTEME: MPOIYLEHTHl, KOHCYMEHTHI, PEIYyLCHTHI.
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetn. Abuorndeckue 6;10ku 3xocucteM. [TouBsl 1 Wbl B 3kocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIC TOKA3aTSIN SKOCUCTEMBL. bruoMacca u MpoayKIUs. DKOJIOTHYECKHUE nmUupamMu bl YUCCII, OMoMacchl 1 OHCPIUH.




HamnpapneHHble 3aKOHOMEpHBIE CMEHBI COOOIECTB — CyKLEcCHM. I[lepBHYHBIE M BTOPHYHBIE CYKIECCMM M HX IPUYMHBL
AHTpONOreHHbIE BO3AEHCTBUS Ha cykueccud. KnumakcHoe cooOuiecTBo. bropazHooOpasue v MOIHOTa KpPyroBopoTa BELIECTB —
OCHOBA YCTOHYMBOCTH COOOILIECTB.

IIpuponHbie SKOCUCTEMBI. AHTPOIIOT€HHBIE dKOCUCTEMBL. Arposkocuctema. ArpoueHos3. Paznuuus Mexay aHTpPOIIOT€HHBIMHM U
IIPUPOIHBIMH SKOCUCTEMAMH.

VYp6oskocucrembl. OcCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opozackas ¢iopa n payna. CuHaHTpONTU3AIUs TOPOJACKON (ayHBI.
buonorudeckoe W XO3SHCTBEHHOE 3HAYEHHUE arpodKOCHCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aUMOJCHCTBUN OPTraHU3MOB B DKOCUCTEMAX.

IlepeHOC »HEpruM M BEIIECTB MEXKAY CMEXHBIMH JKOCUCTEMAaMH. YCTOWYMBOCTH OPraHU3MOB, MOMYJSLUN U 3KOCUCTEM B

YCII0OBUAX €CTECCTBCHHBIX W AHTPOIIOICHHBIX BO3I[€I>10TBI/II>1

buocdepa — obmieruranerapras o0osouka 3eMiid, T/I€ CYIIECTBYET WIHM CyIIecTBoBasia >ku3Hb. YueHnue B.U. Bepnaackoro o
6uocgepe. Obmactu 6uochepsl u e€ coctas. JKuBoe BeecTBo OMocepsl U ero GyHKIUH.
3akoHOMEpHOCTH cyiiecTBoBaHus Ouochepbl. OcobeHHOCTH Ouocdepbl Kak TIIO0ATBHOM SKOCHCTEMBl. J{MHaMHuYeckoe

paBHOBecue B Omocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE HUKIBI (Yyriaepoja, a3oTa). PUTMUYHOCTH SIBICHUN B

7.5 ouocdepe.
3onanbHOCT, Omochepnl. Ilonstue o Oumome. OCHOBHBIE OWOMBI CYyIIM: TYHApPA, XBOWHBIC Jieca, CMEIIAHHBIE |
ITUPOKOJMCTBEHHBIE JIeCa, CTENH, CaBaHHBI, ITyCTHIHU, TPOITMYECKHE Jieca, BRICOKOTOpbs. KimMar, pacTUTEIbHBIM U KUBOTHBIN
MUp OMOMOB CYIIIH.
Ctpykrypa 1 (HyHKIUS )KUBBIX CHCTEM, OLIEHKA WX PECYpPCHOIO MOTEHIUaIa U 0nocepHbIX (yHKIIMIA
DKOJOTUYECKHEe KPHU3UCHl U UX MpHUUMHBL. Bo3jaeiicTBue dyenoBeka Ha Ouocdepy. 3arpsisHeHuEe BO3AYIIHON cpensl. OxpaHa
BO3/yXa. 3arps3HeHue BOAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspyiienue nouBbl. OxpaHa NOYBEHHBIX PECYpPCOB.
76 N3MeHeHne KimMara.

AHTpPOIIOr€HHOE BO3JECHCTBUE HA PACTUTEIbHBIA M KUBOTHBIM MHp. OXpaHa PAaCTUTENBHOIO U KUBOTHOro Mupa. OCHOBHBIE
NPUHIUIEI 0XpaHbl Tpupoabl. Kpacueie kauru. Ocobo oxpansiembie npupoansie tepputopun (OOIIT). Borannyeckue cansl u

300JIOTUYCCKUC ITapKH.




OCHOBHEIE IMPHUHIUIIBI YCTOP'I‘IPIBOFO Pa3sBUTHA YCJIOBCUCCTBA U IMPUPOIBI. PaHI/IOHaHBHOG IIpUPOAOIIOJIB30BAHUC U COXPAHCHUC

OHMOJIOrMYecKOoro pazHoodpasus 3emiu







