PABOYASA TPOI'PAMMA
YYEBHOI'O ITIPEIMETA «BUOJIOTUS» (YIJIYBJIEHHBII YPOBEHbD)
JJIS1 OBYYAIOIUXCA 10-11 KITACCOB

MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6HOMY mpenmetry "buonorus" (nmanee - OMOJIOTHSA) HA YPOBHE CPETHETO
obmiero obpazoBanus pazpaboTana Ha ocHoBe DemepasibHOrO 3akoHa OoT 29.12.2012 Ne 273-03
«0O06 obpazoBannu B Poccuiickoit @enepanuny, @PI'OC COO, Konnenuuu npenoaBanus yueOHOTO
npenMera «bHoIorus» 1 OCHOBHBIX NOJIOKEHUH (enepaibHON paboyeil mporpaMmbl BOCIIUTAHHUSL.

VYueOnslil npenmer «buonorus» yrinyonénnoro yposus usydeHus (10-11 kmaccsl) siBisietTcs
OJIHUM W3 KOMIIOHEHTOB IpeaMeTHOl obmactu «EcrecTBeHHO-HayuHble mIpeameTs». CoriacHo
nosoxxeHusiMm @I'OC COO npodunbHbe ydeOHbIE MPEIMETHI, U3ydaeMble Ha YIIIyOJIEHHOM YPOBHE,
SIBJISIIOTCSA ciocoOoM auddepeHiuanum 00ydeHuss Ha YpOBHE CpPEJIHEro oO0miero oopasoBaHUs U
MIpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEKJY OCHOBHBIM OOLIMM, CPEIHUM OOIIMM, CPEIHUM
npodeccHoHaIbHBIM U BBICIIMM 00pazoBaHueM. B To ke BpeMs KaXIbli M3 3TUX Y4EOHBIX
MpeIMETOB JOJDKEH OBbITh OpPHUEHTHPOBaH Ha IPUOPUTETHOE pelleHne oO0pa3oBaTeNbHBbIX,
BOCIIUTATENbHBIX W Pa3BUBAIOUIUX 3ajay, CBS3aHHBIX C NpodopUeHTaIeil oOydaroumxcs |
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTh HaAy4HOIr'O 3HAHHWA, CBS3aHHOTO C OMOJIOTHel,
MEIHUIIMHOM, SKOJIOTHEH, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mpenMmery "buonorus" ma€t mpeacTaBiieHHE O IEIM W 3aJavax
u3ydeHus ydebHoro mpenmera «buosorus» Ha yriyOa€HHOM ypoBHE, OmpelenseT o0s3aTenbHoe
(MHBapMaHTHOE) TMPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUpOBaHHWE IO pa3fesiaM U TeMmaw,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIeA0BaTEeIbHOCTh U3ydeHHsT YIeOHOTO MaTepHala C
y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobOeHHOCTel oOydaromuxcs. B mporpamme mo OHOJIOTHH peaanu30BaH MPUHITUI TPEEMCTBEHHOCTH
C WU3ydeHHEeM OHOJIOTMM Ha YpPOBHE OCHOBHOrOo oOmiero oOpa3oBaHus, Onarojgaps 4emy
MPOCMATPUBACTCS HAMPABICHHOCTh Ha TOCJENyIollee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpUEHTHUPOBAHHBIX HAa (HOPMHUpPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJOTMUYECKOTro
MBIIILJICHHS, TIPEICTaBICHHUIA O 3I0POBOM 00pa3e KU3HU, Ha BOCIHUTAHUE OEPEKHOr0 OTHOIICHUS K
OKpy)Xaroleld MpupoAHON cpene. B mporpamme mo OuOJOTHM Takke MOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpenmera «buonorus» B peammzanuu tpedoBanuii ®I'OC COO k maHUpyeMbIM
JUYHOCTHBIM, METANpEeAMETHBIM M MPEAMETHBIM pe3yabTaTaM oOy4deHHs U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Yu€OHO-TIO3HABATEIbHON JEATENILHOCTH OOYy4YalomIMXcs IO OCBOCHUIO
coJiep’kaHus OMOJOrHYecKoro oopa3oBaHus Ha YPOBHE CpeHEro o01iero oopa3oBaHusl.

YueOusblii mpenmer «buosorus» Ha ypoBHE cpeAHero oOmero oOpa3oBaHHs 3aBepIIACT
Ouosornyeckoe oOpa3zoBaHME B ILIKOJE M OPHEHTUPOBAH Ha pACIIMpPEHHE U YIiIyOJieHHe 3HaHUM
oOyyaromuxcs 0 )KMBOH NMPHUPOJIE, OCHOBAX MOJIEKYJSIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHUOJIOTHH
1 OMOJIOTUM Pa3BUTHSL, TEHETHKH, CEJIEKLIUU, OMOTEXHOJIOT M, SBOTIOIIMOHHOTO YUE€HUS U SKOJIOTHH.

Nzyuenune ydyeGHOro mpenmera «buonorus» Ha yriayOGlieHHOM YpOBHE OpPHEHTHPOBAHO Ha
MOJIFOTOBKY OOYYaIOUIUXCS K MOCIEAYIOIIEMY MOTYYeHHI0 OMOJIOTHYECKOTO 00pa30oBaHUs B By3ax
U OpraHu3alusx cpegHero mnpodeccuoHanbHOro obOpa3zoBaHusa. OCHOBY €ro cojaep:kKaHus
COCTaBJIIET CHCTeMa OMOJIOTMYECKUX 3HAHWH, MOJYYEHHBIX IPH HM3YyYEHHU OOYy4YaromHUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKUX pa3JesioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOIIEro
oOpaszoBanus, B 10—11 kmaccax 3TW 3HaHUS MOJYYarOT pa3BUTHE. Tak, pacUIMpeHbl U yriIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Iprlax, OaKTepusix, OpraHu3Me YesoBeKa, OOLIHMX



3aKOHOMEPHOCTSIX KH3HH, JOTOJHUTEIHHO BKIIOYCHBI OMOJIOTHYECKUE CBEACHUS MPHUKIATHOTO U
MOMCKOBOIO XapakTepa, KOTOpPbIE MOKHO HCIIOJIb30BaTh Kak OPUEHTUPHI JIA TOCIEAYIOLIEro
BBIOOpa mipodeccuu. Bo3zMokHA Takke MHTETpamus ONOJIOTHYECKUX 3HAHUN ¢ COOTBETCTBYIOIIUMHU
3HAHUSIMH, TIOJIyYEHHBIMH OOYYaIOIIMMHCS TPU HU3Y4eHUU GU3MKH, XUMHUH, reorpadpuu u
MaTeMaTHKH.

CtpykTypa mnporpamMmbl 1o y4dyeOHOMY mipeameTy "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBI W SBOJIONHOHHBIA TOIXOIBl K H3ydeHHo Owojoruu. COTjlacHO WM, H3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIC ISl KUBBIX CHUCTEM PA3HOIO YPOBHS OpraHU3alllH,
SBOJIIOLIMHA OPTaHUYECKOTO MUpa Ha 3emile, COXpAaHEHHsI OMOJIOTHYECKOTO PazHOOOpa3usl MIaHEThI.
Tak, B 10 xinacce M3y4aroTcsi OCHOBBI MOJIEKYJISPHOM M KJIETOYHOM OHOJIOTMH, 3MOPHOJIOTUU U
OMOJIOTUM Pa3BUTHS,, TEHETUKU U CEJICKIUH, OWMOTEXHOJOTMM WM CHUHTETHUYECKOW OHWOJIOTHH,
AKTYATM3UPYIOTCS 3HAHUS OOydYaromuxcs 1Mo OOTaHWKE, 300JI0THH, aHATOMUHU, (U3UOJIOTHUH
yenoBeka. B 11 kiacce M3ydaroTcs SBOJIOLMOHHOE YYEHWE, OCHOBBI JKOJOTHH M YYEHHE O
ouocdepe.

VYueOHplii mnpeamer «buonorus» mnpuszBaH 00ECHEUUTh OCBOECHHE OOYydaroUMUCS
OMOJIOTUUECKHUX TEOPHUI 1 3aKOHOB, WJICH, MPUHIIAIIOB W TIPABUII, JISKAITUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KApTUHBl MHpA, 3HAHUW O CTPOEHUH, MHOTOOOpa3MU U OCOOCHHOCTSX
KJIETKH, OpraHW3Ma, TOMYyJAlHH, OWOIEHO03a, JKOCHUCTEMBI, O BBIJAIOMIUXCS HAyYHBIX
JTOCTHKEHHSX, COBPEMEHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH, MPUKJIAJHBIX aCIEKTaxX OMOJIOTHUSCKUX
3HaHWW. JlJis pa3BUTHS W TONJEP)KAHHMS WHTEpeca OOydarommxcs K OHOJOTHU HapsIy CO
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOr0 MaTepHajia B COJEp)KaHHHM IpOrpaMMbl MO OHOJIOTHH
MPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEH CTAHOBIICHHWS M PAa3BUTHUS TOW WM HWHOW 00JIacTH
OMOJIOTHH, BKJIQJOM OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B peUICHHE BaKHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHX MPoOIIeM.

Lenbp u3ydenus ydebHoro mpeamera «buosnorus» Ha yriayOnE€HHOM YpPOBHE — OBJIAJCHHE
00y4aroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(QYHKIIMOHAJIHHONW OpPraHU3alliy )KUBBIX CUCTEM Pa3HOTO
paHra U mnpuoOpeTeHHWEe YMEHUN UCIHOJb30BaTh ATH 3HaHWS B (GOPMUPOBAHMU HUHTEpeca K
onpenenéHHON 00macTu NpoQecCUOHANBHON JESITeNbHOCTH, CBSI3aHHON ¢ OuoJiorued, Wih K
BBIOOPY Y4EOHOT0O 3aBe/IeHus AJIsl TPOJOHKEHUS OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHne Leiau u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOn€HHOM ypOBHE
obecrieunBaeTcs peleHrueM CIIEIYIOUIUX 3a/1au:

OCBOEHHE O0OYYaIOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHHI: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOPUSIX, KOHIICMIHUAX, TUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MpaBUiaX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KaPTUHY MUPA; O CTPOCHUH, MHOTO00pa3uu U 0COOEHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, MOMyNalus, BUA, OuoreoneHo3, oOuocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUY;

03HaKOMJIEHHE O0YYaIOIINXCs ¢ METOJaMU TIO3HAHUS KUBOU MIPUPOJIBI: HCCIEA0BATEIHCKUMU
METO/JaMU OHOJOTUYECKHMX HayK (MOJIEKYISpHON M KJIETOYHOW OHOJOTHH, IMOPHOJIOTHUU U
OMOJIOTUM pPAa3BUTHS, TEHETUKHM W CENEKIUH, OMOTEXHOJOTHMH M CHHTETHYECKON OHOoIoTuw,
MAJCOHTOJIOTUH, DKOJIOTHH); METOJaMU  CaMOCTOSITENIBHOTO  MPOBEIEHUS  OHOJOTHYECKHUX
uccienoBaHuii B jaboparopun W B mpupoae (HaOMOAEHHE, HW3MEpPEeHHe, HKCIEPHUMEHT,
MOJETUPOBAHUE);

OBJIaJIcHUE OOYUYAIONIUMUCS YMEHHSIMH: CaMOCTOSATEIbHO HAXOJUTh, AHAIM3UPOBATH U
WCIO0JIb30BaTh OMOJIOTHUYECKYI0 HMH(OpMAIHIO; MOJH30BAThCS OHOJOTMYECKOW TEPMHUHOJOTHEH W
CUMBOJIUKOM; YCTaHABIMBATh CBSI3b MEXKY Pa3BUTHEM OMOJIOTUU U COLMATHHO-3KOHOMUYECKHUMHU U
HKOJIOTHYECKUMHU TpoOIeMaMH YelOBEYeCTBA; OIEHUBATH MOCIEACTBHS CBOCH AESITETLHOCTU IO



OTHOIICHUIO K OKpYKAaloIIeW NpPUPOJHON cpene, COOCTBEHHOMY 3JI0POBBIO M 3JI0POBBIO
OKpYXXAIOIIUX JIIoIel; OOOCHOBBIBaTH M COOMIONATH MeEphl MPOPHIAKTHKH HH()EKIIMOHHBIX
3a00JIeBaHMIA, TpaBWJIa TOBEJACHUS B TNpUPOJE M obecredeHus Oe30MacHOCTH COOCTBEHHOU
KHU3HEIEATSIPHOCTH B UYPE3BBIYAMHBIX CHUTYalUMsAX MPHUPOJHOIO W TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHBIE OTKPBITHS B 00IACTH OHOJIOTHH;

pa3BuUTHE y OOYYarOUIUXCS MHTEIIEKTYalIbHBIX M TBOPUYECKHX CIOCOOHOCTEH B Mpolecce
3HaKOMCTBAa C BBIJAIONIUMUCS OTKPBITUSMH W COBPEMEHHBIMH HCCJIECIOBAHUSMH B OHOJIOTHH,
pemaemMbpIMi €10 TpoOIeMaMHu, METOAOJIOTHEH OHOJOTMYECKOTO WCCIEeIOBAHUS, IPOBEICHUS
OKCTIEPUMEHTAIBHBIX  HCCICIOBAaHMUM, peIIeHus OHOJIOTMYECKUX  3ahad, MOJCIHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB M MIPOIIECCOB;

BOCIIMTaHUE y OOYYaIOMIMXCS [EHHOCTHOTO OTHOIIEHHUS K JKMBOW MPUPOJIE B LEIOM U K
OTHEeNbHBIM €€ O00BeKTaM U  SABICHHAM; (OPMHUPOBAHUE HKOJIOTHYECKOW, T'e€HETHYECKOH
IPaMOTHOCTH, OOIIeH KyJAbTYpHl TOBEICHUS B MPHUPOJE; HHTETPAIIMA E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne OOYyJaIOUIMMHCS KOMIIETEHTHOCTH B PAIlMOHAIHLHOM TPHUPOIOTIOIH30BAHUT
(cobmroieHre MpaBWII IOBEACHHS B TIPUPOJIE, OXPaHbl BHJIOB, SKOCHCTEM, OMOC(Ephl), COXpaHEHUHU
COOCTBEHHOTO 3JI0pPOBbS M 3JI0POBbS OKPYXAIOLIUX JtoJed (CoOmoeHus Mep MpOoQHUIaKTUKU
3a0osieBaHM, oOecrieueHrne O€30MaCHOCTH KU3HEACATEIbHOCTH B YpE3BBIYAMHBIX CHUTYyaLUsX
MIPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BAaHHS OMOJOTHUYECKHX 3HAHWH H
YMEHHUH B MOBCETHEBHOM )KU3HH;

CO3JJaHME YCJIOBHM [UII OCO3HAHHOTO BbIOOpa OOYyYarOIIMMHCS  WHIUBUAYAIbHON
00pa3oBaTeIbHOW  TPAaGKTOPUH,  CIIOCOOCTBYIONMICH — MOCHEAyIONeMy  MpohecCHOHATFHOMY
CaMOOIIPEeIeIICHNIO, B COOTBETCTBUHU C UHIUBUYaTbHBIMU HHTEpECAMH U MOTPEOHOCTAMU PETHOHA.

OO0miee YWCIO YacoB, OTBEACHHBIX HA HM3ydCHHE OWOJIOTHH Ha YIUIYOJICHHOM YpPOBHE
cpenHero oOmiero oobpazoBanus, cocraisieT 204 gaca: B 10 xknacce — 102 yaca (3 yaca B HeZIel0), B
11 ximacce — 102 gaca (3 gaca B HeJEINIO).

O160p Oopranu3zanoOHHBIX GOPM, METOJIOB U CPEICTB 00yUEeHUS OMOJIOTUU OCYILIECTBIISETCS C
yuéToM cHenupuKd €ero CoJep)KaHus W HaIpaBIIEHHOCTH Ha MPOJOJDKEHUE OHMOJIOrMYECKOTOo
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIEr0 00pa30BaHuUs.

OO0s13aTeNIbHBIM  YCIIOBUEM TpU O0OyueHUU OHOJIOTUM Ha YriyOJEHHOM YpOBHE SIBISIETCS
MIPOBEJICHHUE JIA0OPATOPHBIX U MpakTHUeCcKUX padoT. Takke yyactue oOydaromuxcs B BHIIIOJIHEHUN
MIPOEKTHBIX U YueOHO-HCCIIEeI0OBATENIbCKUX Pa0OT, TeMaTHKa KOTOPBIX OMpEAENseTcs y4uTeleM Ha
OCHOBE UMEIOIINXCS MaTepUaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.

COJEPKAHUE OBYYEHUA
10 KJIACC

CopneprxaHue IporpaMMel, BBIJIEICHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY IOCYJapCTBEHHOMN
utoroBoii arrectanuu (['MA).

Tema 1. Buonorus kak Hayka

CoBpemMeHHass OuoNOTHsl — KOMIUIEKCHass Hayka. KpaTkas ucTtopus pa3BUTHS OHUOJIOTHH.
buosornyeckue Hayku M u3ydaemble UMH TpoOineMbl. DyHIaMeHTalbHBIE, NPHUKIAIHBIE U
MOMCKOBBIE HAyYHBIE UCCIIEIOBAHUS B OUOJIOTHH.



3HayeHue OnoyIoruu B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.
[Ipodeccun, cBs3aHHbIE ¢ OuWoJoOrHei. 3HadeHWe OWOJIOTMH B TPAKTHYECKOW AEATEIHLHOCTH
YeJIOBEKa: MEJIMIIMHE, CEIbCKOM X035MCTBE, TPOMBIIIUICHHOCTH, OXpaHe IPUPOIbL.

JdeMoHcTpanuu

[Hoptpersl: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Japsun, Y. 'apsei, I'.
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, 1. . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuier U cxembl: «CBsi3p OMOJIOTHUU C JPYrUMHU HaykaMm», «Cuctema OMOJIOTHYECKUX
HaYK».

Tema 2. 7KuBble cucTeMbl H UX H3y4YeHHE

JKuBpie cuctembl Kak npeaMeT u3ydeHus Ouosioruu. CBOMCTBA JKUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTD, CIIOXKHOCTh U YIOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHU3AIMs, CAMOBOCIIPOU3BENICHUE, PA3IPAKUMOCTh, U3MEHUHUBOCTh, POCT U
pa3BuUTHE.

YpoBHM  OpraHv3alii >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKAHEBbIM,
OpraHU3MEeHHBIN, MOMYJIAIMOHHO-BUI0BOM, 3KOCUCTEMHBINA (OHOreoleHOTHUECKUi), OrochepHbIH.
[Tporeccrl, mpoucxoAsIIMe B )KUBBIX cucTeMaX. OCHOBHBIC MTPU3HAKH KUBOTO. JKH3HB Kak dopma
CyIIIeCTBOBaHUS MaTepuu. Hayku, n3ydaromniye »KMBble CHCTEMbI Ha PAa3HBIX YPOBHSX OpraHU3aINH.

N3yuenne xuBBIX cucTeM. Metoapl Ouonoruveckoi Hayku. HaOmronmenue, w3MepeHue,
SKCIEPUMEHT, CUCTeMaTH3alus, MeTaaHaiu3. [IoHsITHE 0 3aBUCHUMOI U HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenTta. [locranoBka m mpoBepka runote3. Hymeas rumnoresa. Ilonsitue
BBIOOpPKH M €€ J0CTOBEpHOCTh. Pa3zbpoc B Omojormyeckux maHHBIX. OIEHKAa TOCTOBEPHOCTH
MOJYYEHHBIX pe3yJabTaroB. [IpuuMHBI UCKaKEHHS pe3yiabTaTOB dKcrepuMeHTa. llonsaTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuup! u cxembl: «OCHOBHBIC IPU3HAKH XU3HWY», «bronorndyeckue cucrembn», «CBOMCTBA
KUBOW MaTepum», «YPOBHHM OpraHU3alUU >KUBOU HpUpoAbD», «CTpOEHHE >KUBOTHOM KIIETKH,
«TkaHun KUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEYECKOIO OpraHm3May», «buoreouneHos,
«buocdepar, «MeToabl U3ydeHUS )KUBOU TPUPOIBD).

O6opynoBanue: J1abopaTopHoe 000pyAOBaHUE Ui NMPOBEACHUS HAOMIOICHUM, U3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonp30BaHWE pa3IUYHBIX METOJOB IPU HM3YYEHUU KHUBBIX
CUCTEMM.

Tema 3. Buosiorust KjieTkn

Knetka — cTpykTypHO-(GyHKIMOHAIbHAS €IUHUIA KUBOTO. MCTOpUS OTKPBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeTonpl  MOJIGKYNSPHOM W KJIETOYHOM OWONOTHMH: MHKPOCKOMUS, XpomaTorpadus,
anektpodope3, METOA  MEUYeHBIX  aroMoB, auddepeHnmanbHoe  HEHTPUDYTUPOBAHHE,
KYJIbTUBHPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX KIemoK. OIJIEKTPOHHAS MHKPOCKOIHS.
Koundghoxanvnasa muxkpockonus. Bumanvnoe (npusicusnennoe) uszyuenue Kiemox.

JdeMoHcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabnumer 1 cxeMbl: «CBETOBOM MHUKPOCKOIM», «DIEKTPOHHBIA MHKpOCKOT», «Mctopus
Pa3BUTHUSA METOJOB MUKPOCKOIIUN.



O6opynoBaHue: CBETOBOH MHKPOCKOI, MHKPOIIPENApaThl PAaCcTUTENBHBIX, XHUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckasa padora «/3yueHue MeTOAOB KIETOUYHOM Owmonorum (xpomartorpadus,
anekrpodopes, nuddepenHnuanpHoe neHTpudyrupoanue, [ILP)».

Tema 4. Xumnueckasi opranu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YyJIbTPaMHKpPOIEMEHThL. Boma u €€ poJib
KaK pacTBOpPHUTENs, peareHTa, Y4acTue€ B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYISLUU.
MunepasnbHble BELIeCTBa KIETKH, UX OMoJjiorndeckas posib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonoruueckue mnonumepsl. benkn. AMUHOKHCIOTHBIN
cocraB 0enkoB. CTpyKTYypbl OenKoBO# Moseky:nbl. [lepBudnas cTpykTypa Oenka, NenTuIHast CBS3b.
BropuuHnas, TpeTuuHas, 4YeTBepTHYHas CTPyKTyphl. JleHarypauus. CBoiicTBa  O€NKOB.
Knaccuduxkanus 6enxos. buonornueckune GpyHkium 6enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapu/ibl, AUcaxapuibl, OJMrocaxapuibl U noiaucaxapuasl. OOmui miaxn
CTpOEHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonornueckue GyHKIIMKN YriIeBOJOB.

JIunuaer. I'unpodunbHO-ruApOPOOHBIE CBOMCTBA. Knaccudukanus 107000791 (0):
Tpurmuuepuasl, Gochomunuabl, BOCKU, cTrepouabl. buonornueckue Qynkumu nunugos. OOmiue
CBOMCTBa OMOJOrMYECKMX MeMOpaH — TEeKydecTb, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie xucnorsl. JIHK m PHK. Crpoenme nykxnenHoBbIX kucinoT. Hykieotwnusl.
[Mpunnun xommuieMentapHoct. IlpaBuno Yapradpda. Crpykrypa JIHK — naBoitnas crnmpanis.
Mecronaxoxaenue u ononornueckue Gyakmuu JJHK. Bunst PHK. ®yaknun PHK B kierke.

Crpoenune mousiekynbl AT®. Makposprudyeckue cBszu B Mmoisiekysie AT®. buonoruueckue
¢byakuun  AT®. BoccTaHOBIEHHBIE TMEPEHOCYMKH, WX (QYHKIIMA B  KIeTKe. /[pyeue
nykneosuompugocgpamor (HT®). CexsenupoBanue JJHK. Memoow eenomuku, mpanckpunmomuxu,
NPOMeoOMUKU.

CtpykTypHas OWOJOTHsA: OMOXMMHYECKHE M OMO(MU3MUECKHE HCCICIOBAHUS COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYphl OnoMoliekyi. Modenupogarue cmpykmypol u OyHKYUL OUOMONEK)Y
u ux xomniekcos. KomnvromepHulii Ouzaiin u opeanuyeckuii cunmes OUOMONEKY U UX HeNPUPOOHbIX
aHanoz2os.

JdemoHcTpauuu

[Toptpetsr: JI. [lomunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauxnun, ®@. Canrep, C.
[Ipy3unep.

Juarpammbl:  «PacnpeneneHue  XMMHUYECKUX  DJIEMEHTOB B HEXKHMBOM  IPUPOIE,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuer u cxembl: «llepuoanueckass Tabnuua XUMHYECKUX OJIEeMEHTOB», «CTpoeHue
MOJIEKYNBI BOJB», «BemecrBa B coctaBe oOpraHusmMoB», «CTpoeHHE MOJEKYNIbl Oenkay,
«CTpyKTyphl OENKOBOH MOJEKYIbl», «CTpoeHHE MOJEKYl YrieBoaoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTE, «CTpoeHre MOJIEKYIbl ATD».

OO6opynoBaHue: XUMHUYECKas ocyia U 000pyI0BaHuUE.

JlaGopatopHas padora «O6HapyxeHue OeJIKOB € OMOIIbI0 KaUeCTBEHHBIX PEAKLIU».

JlabopaTopHasi padora «lccnenoBaHne HYKIEMHOBBIX KHCIOT, BBIACICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHUu3MOBY.

Tema 5. Ctpoenne u pyHKINH KIETKH

Tumbl KJIETOK: SyKapHOTHYECKass W IpokapuoTHueckas. CTpyKTYpHO-(YHKIHOHAJIbHBIE
00pa3oBaHUS KIECTKH.



Crpoenne npokapuoTndeckoil kinetku. Kierounas crenka 6akrepuii u apxeil. OCOOEHHOCTH
CTPOCHUS TeTepOTPO(PHOI 1 aBTOTPO(PHOM MPOKAPHOTHUECKUX KIETOK. MecTo U poJib MPOKapUOT B
OuoLeHo3ax.

Crpoenrie u (QPyHKIIMOHHUPOBAHHE SyKapHOTHUECKO KieTku. Ilmasmarmueckas memOpana
(mmazmanemma).  CTpykTypa Iia3Matudeckod MeMOpanbl. TpaHCOPT  BemIecTB — uepes
IUIa3MaTHYEeCKyl0 MeMmOpaHy: maccuBHBIA (auddys3us, obOneru€unas muddysus), aKTHBHBIN
(mepBUYHBIA M BTOPWUYHBIM aKTHBHBIN TpaHcmopT). llomynponunaemocts mMemOpanbl. Pabora
HaTpUH-KaJIMEBOro Hacoca. DHAOLMTO3: MUHOLMTO3, paronuTo3. Dk301uTo3. Knerounas creHka.
Crpykrypa v QyHKIUHU KIETOYHON CTEHKH pacCTeHU, IprbOB.

Huronna3zma. Iluto3omb. [{utockener. [IBwkenue mutTomiasmbel. OpraHouibl KIETKH.
OpHoMeMOpaHHbBIE OpraHouabl KJIETKU: 3HjomiazMarudeckas cets (OIIC), ammapar [osbmxu,
JU30COMBI, HUX CTpoeHHe U (QYHKUMU. B3anuMocCBA3b OJHOMEMOpPAHHBIX OPTaHOMJIOB KIETKH.
CrpoeHue TpaHYISIpHOTO peTukyinyma. Mexanusm Hanpaenenus 6eakoe 6 OIIC. Cunres
pactBopuMbiXx  OenkoB.  CuHTE3  KJIETOUYHbIX  MeMmOpan. ['nmaakuii  (arpanHy’aspHBIN)
sHAoIUIa3MaTHUeckuil peTukynyM. CekperopHas ¢yHkuus anmapata [onpmxu. Moouguxayus
oenkos ¢ annapame I onvoocu. Copmuposka benxos ¢ annapame I onv0dcu. TpaHCIOPT BELIECTB B
KJIeTKe. Bakyosn pactutensHbIX KieTok. Knerounsiit cok. Typrop.

[lonmyaBTOHOMHBIE OpraHOMAbl KJIETKU: MUTOXOHAPUH, IUIaCTUIbl. [Ipoucxoorcoenue
mumoxonopuui u niacmuo. Cumobdbuocenez (K.C. Mepeosckosckuii, JI. Mapeynuc). CTtpoeHHe u
GyHKIMM  MHUTOXOHAPWUH © miactuia. llepBuyHble, BTOPHUYHBIE U  CIIOKHBIE IUIACTHJIbI
(OTOCUHTE3UPYIOIUX FYKAPHOT. XJIOPOIIACThI, XPOMOILIACTHI, TEUKOIUIACTHI BBICIIUX PACTEHUH.

HememOpanHnble opraHouabl kiaeTku CTpoeHune M (yHKUMH HEMEMOPaHHBIX OpPIaHOWOB
KieTku. PuGocombl.  [lpomescymounvie  unamenmor.  MukpoduiiaMeHTBl.  AKmuHogvle
Mukpoghunamenmol. MpbllIeUHbIE KIETKU. AKMuUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIemOK.
Mukpotpy6ouku. Kierounsnii 1mentp. CTpoeHHME © ABWXKEHHWE JKTYTUKOB M PECHHYCK.
MukpoTpyOouku nutoruiasMel. LlenTpuons. benku, accoyuuposanuvie ¢ Muxkpoguiamenmamu u
muxpompyboukamu. Momopmwie benxu.

Anpo. O6onouka sapa, XpOMaTHH, KapuoIlla3Ma, SAPBIIIKH, UX CTPOCHHE M (YHKLHUU.
SnepHslii 6enkoBbIi MaTpUKC. [IpocTpaHCTBEHHOE PacioIOKEHUE XPOMOCOM B MHTEP(A3ZHOM sIlIpeE.
Dyxpomamun u cemepoxpomamun. beaku XxpomMaTuHa — TUCTOHBL. JJuHamuka s0ephoti 000104KU 6
mumo3se. Hoepuulil mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTEIbHASA XapaKTEPUCTUKA KIETOK 3YKapHOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHOM).

JdeMoHcTpanumn

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabnuue! u cxembl: «CTpoeHHE 3YKapUOTHUECKON KIIeTKNY, «CTpOeHHE )KUBOTHOM KIETKN»,
«CtpoeHue pacTUTeNnbHOM  KieTkn», «CTpoeHne MUTOXOHApUW», «Sapo», «CrpoeHue
IIPOKapPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBON MUKPOCKOI, MUKPOTIPENIapaThl PACTUTENbHBIX, )KUBOTHBIX KIIETOK,
MUKpOITpenapaThl OakKTepHaTbHbIX KIETOK.

JlabopaTopHas pa6ora «/3ydeHne CTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPAHBI».

JlabopaTopHasi padora «ccnenoBaHue miuasMonu3a M JIEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX.

IIpakTnueckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. OOMeH BelecTB M NPeBpPAaLiCcHHE JHEPTHH B KJIETKe



AccUMWISIIMA U AUCCUMIUIALMS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBINA U TeTepOTPOPHBIA. YdacTHe KUCIOpoia B OOMEHHBIX IMpoleccax. JHePreTuIeckoe
obecrieyenue kietku: npespamieane AT® B oOMeHHBIX mporeccax. DepMEeHTAaTUBHBINA XapakTep
peakuuii ki1eTouyHoro merabonusma. DepMeHThI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M JICHCTBHUS.
Kodepmentsl. Otimnunst (pepMEHTOB OT HEOPraHMYECKUX KaTalM3aTOpoB. BenKu-akTUBATOpbl U
OeNKU-UHTUOUTOPBI. 3aBUCUMOCTD CKOPOCTH ()epPMEHTATHBHBIX PEAKIUN OT pa3IMIHBIX (DAKTOPOB.

[lepBUUHBI CHHTE3 OpPraHMYECKUX BewleCcTB B KieTke. DorocuHTe3. AHoKcuceHHvlu U
oKcucennvlll  pomocunmes y  baxkmepui. Ceemocobupaiowue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Poib xjioporuiacToB B mpouecce ¢gorocuHTe3a. CBeroBas M TEMHOBas
dasel. @omoovixanue, Cz, Cy. u CAM-munvt pomocunmesa. ITpoayKTUBHOCTH (oTOCHHTE3A.
Bnusinue pa3nnyHbIx (pakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHre3. PasHoOOpa3zne opraHn3MOB-XEMOCHUHTETUKOB: HUTPUULMPYIOIINE OaKkTepuu,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTepHH. 3HAaU€HNE XEMOCHHTE3a.

Anaspobuble opranusmbl. Bunel Opoxenus. IIpoaykTel Opo’keHUS M UX HCIOJb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MbI KaK OOBEKTHl OHOTEXHOJOTHH W BO3OyAUTENH
0ose3Hel.

AdpoOHBIE OpraHU3Mbl. JTambl SHEPreTHdeckoro ooOmeHa. I[loAroToBUTENBHBIN HTarl.
I'mukonu3 — 6ecKUCIOpoHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okucieHHe, WINM KIETOYHOE JbIxaHue. Pojgp MUTOXOHIpUH B Mpoleccax
o6uonoruueckoro okxucinenus. Iuxinyeckue peaknuu. OkxucauTenbHoe QochopunupoBaHue.
Onepeus memobpanrnoeo epaduenma npomonos. Cunmes AT®: paboma npomonnoii AT@-cunma3suol.
[IpeumymiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB Tepen aHadpoOHBIM. DPPEKTUBHOCTH
SHEPTreTUYECKOro OOMeHa.

JdemoHcTpauuu

IToptpetsr: Ix. [lpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTocuHTE3», «DHEpreTudeckuii oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyJOBaHHE JUIsl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JladopaTopHas padora «l3ydyeHHe KaTaJIUTHYCCKOW aKTUBHOCTH ()epMEHTOB (Ha MpHUMEpE
aMUJIa3bl WK KaTalasbl)y.

JlabopaTopHas padora «/3yuyeHue GhepMEHTaTUBHOTO PACIICIUICHUs MEPOKCHIa BOAOPOIa
B PACTUTEJbHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnas pa6ora «CpaBHeHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHas pa6ora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUY.

Tema 7. HacnencreenHass nHGOPMAaLMs M peajiM3anus eé B KJIeTKe

Peakuun marpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAKLUSAX MAaTPUYHOIO
cuHTe3a. Peammszanms HacneAcTBeHHON uHGopManuu. ['eHeTHYeckwii KoJA, €ro CBOMCTBA.
Tpanckpunuus — martpuunslii cuHTte3 PHK. IIpuHIMOBI TpaHCKpUNIMM: KOMIIJIEMEHTApHOCTD,
aHTUNAPAJLIEIbHOCTh, ACUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckot
xknemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ sramel. Yuactue TpaHcnopTHbix PHK B OGunocunTese Oenka. YciaoBus
ouocunresa 6enka. Koguposanue amuHokucnot. Posb pubocom B GrocuHTese Oenka.

Cospemennvie npedcmagnenus o cmpoeruu cenog. OpraHuzanusi T€HOMa y MPOKAPHOT U
9YKapHOT. Perynsius akTMBHOCTU I'eHOB y pokapuoT. I'unoresa onepona (P. XKakob, XK. Mano).



MonexynapHuvle mexanusmvl IKcnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pe2ynayuu pabomul
2eno6. Perymnsnns 0OMEHHBIX MTPOIIECCOB B KileTKe. KieTounslii romeocras.

Bupycbl — HekneTouHble (OpPMBI KU3HU U OONMUratHeie mapasutbl. CTpOEHUE MPOCTHIX U
CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiii yuxi JJHK-codepaicawux supycos,
PHK:-cooeporcawux supycos, bakmepuoghazos. Obpamuas mpaHcKpunyus, peeepmasd, UHmezpasda.

Bupycuslie 3a00eBanus 4eaoBeka, )XUBOTHBIX, pactenuit. CIINJ], COVID-19, conumansHbie
Y MEJIMIIUHCKHUE TPOOIJIEMBI.

buoungopmamuxa: unmezpayus u ananuz oonvwux maccueos («bigdatay) cmpyxmypHuvix
ouonocuueckux dannvix. Hanomexnonoeuu 6 ouonroeuu u meouyune. llpoepammupyemvle gpynkyuu
benxos. Cnocobvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. Y. IBaHOBCKUI.

Tabmuupt u  cxembl: «buocuHTe3 Oenkay, «leHermueckuii Kom», «Bupycsm,
«baxTepuodarmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa.

Tema 8. /KuzHeHHbBIN UK KJIETKH

Knerounsrii mwmkn, ero mepwonbl u perymsimus. WMuatepdpaza um muto3. OcobeHHOCTH
mpoleccoB, nporekaromux B uHTepdaze. [loaroroBka kimetku k nenenuro. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETHMUECKUH M TOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) MEepHObI
uHTEpPasbl.

Marpuunbiii  cunte3 JIHK -  permmmkamums.  Ilpunnunser  permmkamuun — JIHK:
KOMILJIEMEHTApHOCTh,  TOJYKOHCEPBAaTHUBHBIA  CHUHTE3,  AHTHUIAPAUICIBHOCTb.  MexaHu3m
pemukanun JIHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u TenoMmepaza. XpoMOCOMHBIN
Ha0Op KJICTKH — KApUOTHUIL. JIUTUIOMIHBIN W TarIOWIHBIM HAOOPHI XpoMOocoM. ['oMoJornyHBIC
xpoMocoMbl. [TosioBbIE XpOMOCOMBL.

Jlenenue kinetku — MuTo3. CTaguu MUTO3a U MIPOUCXOSIINE B HUX MpOLecchl. THIBI MUTO3A.
Kapuoxkunes u nurokunes. buonornueckoe 3HaueHne MUTO3a.

Perymsmus MuToTHYECKOTO LIUKIIA KIETKU. [IporpaMMupyemast kjaeTouHasi THOeNb — aromnTo3.

Knerounoe smpo, xpomocomsl, GyHKIHOHAIbHAs TeHOMHKA. Mexanusmvl npoaugepayuu,
oughgepenyuposxu, cmapenusi u eubenu Kiemox. «L{ugpposas xiemxay — ououngopmamuuecxue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanun

Tabmuiper u cxembl: «KHU3HEHHBIM LUK KIETKW», «MuTO3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompemnaparbl: «MuTo3 B KIETKax KOpelika
JTyKay.

JlabopaTopHasi pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnasi padora «HaOmomeHue MHTO3a B KJIETKaX KOHYMKA KOpelika nyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. Ctpoenne u pyHKIMH OPpraHu3MoB

buonornyeckoe  pasHoOOpazue  OpPraHU3MOB. OnHOKIETOYHBbIE,  KOJIOHHAJIbHbIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHUS W JKU3HENEATEIHHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu,
apxew, OJHOKJIETOYHbBIE TPUOBI, OJHOKIETOYHBIE BOAOPOCIH, IPYrHe MPOTUCTHL. KoloHMalbHbIE
OpraHU3MBI.



B3anMocBs3bp yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OpPIaHOB.
Opranusm Kak enuHoe Lesoe. 'omeocras.

Txanu pacteHuil. TUIBI pacTUTENBHBIX TKaHEH: 00pa3oBareIbHas, TOKPOBHAS, MPOBOASIIAS,
OCHOBHasA, MexaHnueckas. OCOOCHHOCTH CTpPOCHHMs, (PYHKIUI U PAacHOIOKEHHs TKaHell B opraHax
pacTeHui.

TKaHM )KMBOTHBIX M 4YEJIOBEKA. THIIBI )KMBOTHBIX TKaHEH: SIUTENNAIBHAS, COCIUHUTEIbHAS,
MbIIeyHasi, HepBHas. OcoOCHHOCTH CTpoeHHs, (DYHKIUH W PACIOJIOKEHHsS TKaHEeW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U IreHepaTUBHBIE OpraHbl pacTeHHil. OpraHel U CUCTEMbl OPraHOB
JKUBOTHBIX U yesloBeKa. @YHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omopa Tena opranu3mMoB. Kapkac pacrennii. CkeneTbl 0JJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
XKUBOTHBIX. HapykHbII1 1 BHyTpeHHUH ckener. CTpoeHHe U TUIIbI COEAMHEHUS KOCTEl.

JIBi>keHne  opraHm3mMoB.  JIBWKeHHWE  OJHOKIETOYHBIX  OpPraHu3MOB:  aMEOOHTHOE,
KT'YTUKOBO€, PECHUYHOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTEHUN: TPOIIU3MBI M HACTUU. [[BIKEeHHE
MHOTOKJIETOYHBIX )KMBOTHBIX M Y€JIOBEKa: MblllIeyHas cucreMa. Peduiekc. CkeneTHbIE MBILIIBI U UX
pabora.

[Intanne opranmsmos. [lornomeHue BOJBI, YIVIEKMCIIOTO Ta3a W MHUHEPAJIbHBIX BEIIECTB
pacteHusmu. I[IutaHme KUBOTHBIX. BHYTpPHIOIOCTHOE M BHYTPUKIETOYHOE NHILEBAapPEHHE.
[InTaHne MO3BOHOYHBIX >KMBOTHBIX. OTHENbl MUIIEBAPUTENBHOIO Tpakra. llumeBapurenbHbIE
xkene3bl. [IumeBapurenbHas cucreMa 4enoBeKa.

Jlpixanue opranu3moB. Jlprxanwe pacteHuid. Jlpixanwe >KUBOTHBIX. [(uddy3us razos uepes
noBepxHocTh KieTku. KoxkHoe npixanue. JlpixatenpHash MOBepXHOCTh. JKabepHoe M J€rodHoe
JbpIXaHue. /[pIxaHne M03BOHOYHBIX KMUBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE YCIOKHEHHUE CTPOEHUS
JErKUX IMO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasg cucremMa uenoBeka. MexaHW3M BEHTWISLUU
NETKUX y NTUI U MIIeKoNuTaromux. Perynsanus apixanud. J{pixareabHble 00bEMBI.

TpaHCOPT BEIIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUH. TpaHCIOPT BEIIECTB
y *KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHasi cucTeMa O3BOHOYHBIX JKUBOTHBIX
u uyenoBeka. CepJie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOLUOHHBIE
YCIIO)KHEHHsI CTPOEHHUsI KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX JKMBOTHBIX. Pabora cepmua u eé
perynsuus.

Boinenenne y opranusmoB. Beinenenue y pacteHuid. BblneneHue |y  KUBOTHBIX.
Coxkpaturensubie Bakyosn. Opransl BoieneHus. OuibTpalus, ceKpelus u 00paTHOEe BCachIBaHUE
KaKk MeXaHH3Mbl paboThl OpraHoB BbiaeseHUs. CBs3b TMOJOCTH Tela C KPOBEHOCHOW U
BBIJICIUTENIBHOW CUCTEMaMU. BpljeneHue y MNO3BOHOYHBIX YMBOTHBIX M 4yenoBeka. [loukw.
Crpoenue u ¢pyHkunonupoBanue HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKIETOUHBIX OpraHu3MoB. Cropbl OaKTepuil U IIUCTHI
npocTefmux. 3amuTra y MHOTOKIEeTOYHbIX pactenuil. Kyrtukyma. CpencrBa mnaccuBHOM U
XUMHUUYECKOH 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [I0KpOBBI M MX MPOU3BOAHBIE. 3alllTa OPraHu3Ma OT
6one3neld. IMmyHHast cuctema uenoBeka. KieTouHbIi U TyMOpaiabHbI HMMYHUTET. Bposx1€HHBIIH
U 1puoOpeTEéHHBIN crnenupuuecKuii UMMYHUTET. TeopHsl KIOHAJIbHO-CEJIEKTUBHOTO MMMYHHUTETA
(IT. DOpmux, ®. M. bepuer, C. ToueraBa). BocnamurenbHble OTBETH OpraHuzMoB. Poib
BPOXAEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHHA.

PazgpaxkumocTs M perynsuus 'y OpraHusMoB. PasgpaxumocTs y  OJHOKJIETOYHBIX
opranu3moB. Takcucbl. Pa3apaXuMOCTb M peryisiliis y pacTeHui. POCTOBBIE BeleCcTBA M UX
3HAYCHHUE.



HepsHas cuctema u pediaekTopHas peryasius y >KuBoTHeIX. HepBHast cuctema u €€ OTIelNbl.
DOBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y dKUBOTHBIX. OTIENbI TOJIOBHOI'O MO3ra
MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas ayra. besycinoBHble u ycioBHbIE pedaeKCHl.

I'ymopanbpHas peryasuus M SHIOKPUHHAs CHCTEMa JKMBOTHBIX U uejoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HX TOpPMOHBI. /[leiicTBHe TOpMOHOB. B3aMMOCBS3b HEPBHOW U
SHJIOKPUHHOM cucTeM. [ unoranamo-rumnoduzapHas CucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuer u cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOYHBIE BOJOPOCITHY,
«baxrepun», «lIpocreiimmue», «Opraisl IBETKOBBIX pacTeHU», «CHUCTEMbI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHum pacreHmit», «KopHeBbIe CUCTEMBI»,
«Ctpoenue ctedms», «CTpoeHrue TUCTOBOM MIIACTUHKNY, « TKaHM )KMBOTHBIX», « CKEJIET 4eT0BeKay,
«ITumeBaputensHas cucremay, «KpoBeHocHas cucrteman, «llpixarenpHasi cucteMmay, «HepBHas
cucteman, «Koxa», «Mpimeynas cucrema», «BoimenurenbHas cucremay, «IHIOKPUHHAS
cucreMa», «CrtpoeHue Mbimnb», «MMmyHuter», «KumeuHononoctHele», «Cxema HNUTaHUS
pactenui», «KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue Tuapsl», «CTpoeHHe
wiaHapuny, «BHyTpeHHee cTpoeHHe [10kJaeBoro uepBs», «HepBHas cucrema pwid», «HepBHas
cucreMa Jarymkn», «HepBHas cucrema npecMmbikaromuxcs», «HepsHas cucrema nruipy, «HepBHas
cucTeMa MJIeKONUTarImux», «HepBHas cucrema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpenapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHEW, PaKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOKHX, YKUBBIE
9K3EMIUISPbl KOMHATHBIX pacTeHHi, repOapuy pacTeHHMl pa3HbIX OTHEIOB, BIAXKHbIE Mperaparhbl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX YKUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHue i1 JEMOHCTpAIMU MOYBEHHOTO M BO3AYLIHOTO MUTAHMS PACTEHHH, pacilerneHu s
KpaxMaja U OeNKOB MoJ JeHCTBUEM (EepMEHTOB, 000pYyAOBaHHE Il AEMOHCTPAIMH OMIBITOB IO
U3MEPEHUIO0 JKU3HEHHOW €EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeJIbHbIX JABWKEHUN, MOJEIH
TOJIOBHOTO MO3ra Pa3JIMYHbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TKaHEel pacTEeHUI».

JlaGoparopHas padora «/3yueHne TKaHei >KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrosioe (BKJIIOUYasi BEreTaTMBHOE) U TOJoBoe. Buibl
0€ecI0I0ro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYIIALNS, (parMeHTalus, KJIOHHPOBaHHUE.

[TonoBoe pa3mHoxenue. [lonoBsie kiieTku, wim rametsl. Meiio3. Ctaguu meio3a. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii cMbICi Meiio3a U II0JIOBOTO Ipolecca. Melo3
U €r0 MECTO B KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazputue. ['amerorenes y »xuBoTHBIX. [losioBbie xene3sl. OOpa3oBanue u
pa3BUTHE NOJIOBBIX KJIETOK. Criepmarorenes u oorese3. CTpoeHHUE MOJIOBBIX KIETOK.

OmoioTBOpeHNe U SMOpPHOHANIBHOE DPAa3BUTHE XKHUBOTHBIX. CrocoObl OMNJIOJOTBOPEHHMS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopgozenez — oona u3z enaguvix npoobrem smopuonozuu. Konyenyus mopgozenos u
mooenu mopghozceneza. Craguu SMOpUOTEHE3a KUBOTHBIX (Ha MpuMmepe Jarymiku). JpoOneHue.
Tunbsr npoGnenus. [emepmunuposannoe u Hedepmunuposannoe opobnenue. brnacmyna, munvl
onacmyn. OCOOEHHOCTH JpOOJIEHHUS MIIEKONUTAIOMUX. 3apOJBIIIEBbIe JUCTKH (racTpyJisLus).
3aknaJka OpPraHoB M TKaHEl W3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOe BiMsSHUE YacTel



Pa3BHBAIOIICTOCS 3apojibiia (3IMOpPHOHATBHAS WHAYKIMS). 3aKiIaaKa MIaHa CTPOSHUS KUBOTHOTO
KaK pe3yJbTaT MEpPApXUUYECKUX B3aUMOJCHCTBUII reHOB. BinsHue Ha 3MOpHOHANbHOE pa3BUTHE
pa3nUYHBIX (DAKTOPOB OKPYKAFOIICH CPEIIbI.

Poct u passutue xuBoTHbIX. [locTamMOproHanbHbIi nepuo. [Ipsmoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ Meramopo3om y O€CIIO3BOHOUYHBIX M IO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HAQUYEHHE MPSMOTO U HENPSMOTO pPa3BUTHS, WX pPACIpOCTpaHEHUE B Mpupoje. Tumbl pocra
KUBOTHBIX. DaKTOPBl PETYJIALMU POCTa >KMUBOTHBIX M 4esnoBeka. Craguu MOCTIMOPHOHAIBHOTO
pa3BUTHs y KMBOTHBIX M uejoBeka. [lepuonbl oHTOreHe3a uenmoBeka. CTrapeHHe U CMEPTh Kak
OMOJIOTUYECKHE TIPOIIECCHI.

PasmHuosxenue u pazpurue pacrenuil. ['amerodut u cnopodur. Meiio3 B KU3HEHHOM LIUKIIE
pactenuii. O6pa3oBaHue Criop B mpoliecce Meiio3a. ['amerorenes y pactenuii. OTio10TBOPEHHE U
pa3BUTHE pPACTUTENBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUM.
OO6pazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PEryNsSIi OHTOTeHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpauuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuubl 1 cxembl: «BereraTuBHOE pa3MHOXKeHHE», «THIBI OECMOIOTO Pa3MHOXKECHHUS,
«Pa3MHOXEHHE XJIaMUIOMOHAbI», «Pa3zMHOKeHHE 3BIIIeHBD», «Pa3zMHOKeHUE runpey, «Meios3y,
«Xpomocomely, «['amerorenesy», «CTpoeHUE SIMUEKIETKA U criepMaTro3ouaay, «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsMoe u HenpsiMoe pa3BuTHE», «Pa3BUTHE MAKCKOTO KyKa», «Pa3BUTHE capaHuny,
«Pa3Butne nATymKN», «J/IBOWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX pacTeHUi», «CTpoeHUE CEMSIH
OJHOJIOJIbHBIX U ABYAOJBHBIX pacTeHUN», «KM3HEHHBIM UK MOPCKOW KamycTb», «KU3HEHHBIN
LUK MXay, « KU3HEHHBIN [IUKII MAaOPOTHUKAY, «KHU3HEHHBIHN IIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MHUKpOTIpEnapaThl SUIEKIETOK W CIEPMaTO30U OB,
MoJenb «L{UKIT pa3BUTHUS JIATYILIKIY.

JlaGoparopnass paGora «l3yyeHue CTpPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernaparax.

IIpakTuyeckass padora «BpIsBIE€HHE IPU3HAKOB CXOJCTBA 3apOJbIIICd IMO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHre OpraHoOB pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U UI3MEHYNBOCTH OPraHU3MOB

Hcropus cTaHOBIEHHS U pa3BUTHsI T€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX YU€HbIX B pa3Butuu reHetuku. Padorer H. K. Konbmosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unmunuenxo, H. B. Tumodeepa-
Pecogckoro.

OCHOBHbBIE T€HETMYECKUE MOHATUSA U CHMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, aJbTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIA M PEUECCUBHBIM MPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YWCTas JHUHUA, THOpHUAbI, reHOoTul, (eHotun. OCHOBHBIE METOJBI TEHETHKHU:
TUOPUA0TIOTMUECKHMA, TUTOIOTUIECKHI, MOJIEKYIISIPHO-T€HETUYECKHIA.

JdeMoHcTpanuu

IToptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kosbsnos, H. 1. Basunos, A. H.
benoszepckuii, I'. /. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMbI CKPEITUBAHUS.

JlaGopaTopHas padora «/[po3oduna kak 00BEKT T€HETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Mounorubpumnoe ckpenuBanue. [lepBoiii 3akoH MeHaens — 3aK0H eIuHO00pasusi THOPUIOB
nepBoro nokojenud. [IpaBuno nomuHupoBanus. Bropoi 3akoH MeHzens — 3aKOH pacllerIeHUs
npu3HakoB. [{uTonorudeckre 0CHOBEI MOHOTHOPUTHOTO CKpeluBaHus. [ MoTe3a YiCcTOTh TaMeT.

Ananusupyromiee ckpemuBanue. [Ipomexxyrounbiii xapakrep HacienoBanus. Paciienenue
MPU3HAKOB IIPU HEMIOJIHOM JOMUHUPOBAHUM.

JurubpumHoe ckpemuBanue. Tperuid 3akoH MeHenst — 3aKOH He3aBUCUMOTO HaCIlIeOBAHUS
npu3HakoB. [{uTosornueckre 0OCHOBBI AUTUOPUAHOTO CKPEIIMBAHUSI.

CuemienHoe HacnefoBaHue npuszHakoB. Paboter T. Moprana. CieruieHHOE HaciedoBaHUE
IFE€HOB, HAPYIIEHUE CLETUICHUS MEXIY FeHaMH. XpOMOCOMHAasi T€OPHUS HACJIEACTBEHHOCTH.

'enernka mona. XpOMOCOMHBI MEXaHU3M OIPENENCHUs Iojda. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. l['OMOraMeTHBlli M TeTepOoraMeTHBI IoJI. ['eéHeTHueckass CTpPyKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Mpu3HaKoB, CHETUICHHBIX C ITOJIOM.

l'enotun kak wemoctHas cucteMa. I[lmedoTponuss — MHOXECTBEHHOE JEHCTBUE TEHA.
MHOKECTBEHHBIM  ajuienu3M. B3anmoaeicTBHE HEaIeNbHBIX T'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tomumepust.

'eneTndeckuii KOHTPOJb pa3BUTHS PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXke
(bM3HOJIOTHYECKUX TIPOIIECCOB, TTOBEJACHUS M KOTHUTUBHBIX (YHKIUHA. [ €HETHUECKHE MEXaHWU3MBI
CUMOHMOTEHE3a, MEXaHW3Mbl B3aMMOJICUCTBHS «XO3SIMH — IMApa3uT» U «XO35IMH — MHUKPOOHOMY.
['eHeT4eckue acmeKkThl KOHTPOJSI M W3MEHEHHS HACJIEICTBEHHOW HWH(POPMAIMKU B TMOKOJICHHIX
KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

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

Tabmuubt u cxembl: «llepBbiii U BTOpO# 3akoHbI Mennens», «Tpernii 3akoH MeHaens»,
«AHanu3upymlee ckpemuBanuey», «HermonHoe nomuHMpoBaHue», «CHENIEHHOE HACIEeIOBAaHUE
MPU3HAKOB Yy Ipo3oduibl», «l'eHeTnka nona», «Kapumorun uenoseka», «Kapuorun apo3oduisiy,
«Kapuotun ntunb», «MHOKECTBEHHBIA AJIJIETU3M», «B3anuMoIeiiCTBHE T€HOBY.

O6opynoBanue: Mojeidb JUis AEMOHCTpAallMM 3aKOHOB €IUHO00paszus THOpPHIOB IMEPBOTO
MIOKOJIEHUS W PAacCIICIUICHUs] NPU3HAKOB, MOJENb JUIsl JEMOHCTPAallUM 3aKOHAa HE3aBUCHUMOTO
HacjeA0BaHUsl MPU3HAKOB, MOJENIb JJI1 JAEMOHCTPALUU CLEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotipenapar: «/Ipozodunay.

IIpakTnueckas padora «/3yyeHne pe3yabTaTOB MOHOTHOPUIHOTO CKPELIMBAHUSA Y
JPO30(UITBI».

IIpakTnueckass padora «/3yyeHue pe3ynbTaToOB JIUTHOPUAHOTO CKPEUIMBAaHUSA Yy
JPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

BzaumopneiictBue renotuna u cpenbl npu  popmupoBaHuM (peHotuna. H3MEHYMBOCTH
npu3HakoB.  KauecTBeHHble M KOJIMYECTBEHHbIE  NPHU3HAKW. BuIpl  M3MEHYMBOCTHU:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

Monudukanronsnass u3MeH4YUBOCTh. Ponb cpeapl B opmupoBaHHM MOAUDUKAIIMOHHON
n3MeHunBOCTH. Hopma peakuuu mnpusHaka. BapuanmoHHBIH psiag u BapuannoHHas kpuBas (B.
Noranncen). CBoiicTBa MOAU(PUKAITIOHHON U3MEHUYUBOCTH.

l'enoTunuueckass u3MeHUYUBOCTb. (CBOICTBa TEHOTUIIMYECKOW HW3MEHUYMBOCTH. Buabl
TeHOTUITNYECKOW U3MEHUMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTiBHas W3MEHUYMBOCTHb. Mei03 M TMOJOBOM MpOIECC — OCHOBa KOMOWMHATHBHOM
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYHUBOCTH B CO3JIaHUH T€HETHUYECKOTO pa3zHooOpa3us B
npeaenax OJHOro BUA.



MyranronHass HW3MEHYMBOCTh. BuIpl MyTaluii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HHAYLMPOBAHHBbIE MYyTaluu. SaepHble W UUTOIUIA3MATUYECKUE MYTAIUU.
Comarnueckre W MOJOBbIE MyTauuH. [IpuyvHBI BO3HUKHOBEHUS MyTanuid. MyrareHel U HX
BIIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOIO IMpoIlecca. 3aKOH TOMOJOTUYECKUX
psnoB B HacinenctBeHHoW wusMmeHunBoctu (H.M. BaBunos). BaesnepHas u3MeHYMBOCTH H
HAaCJIEACTBEHHOCTD.

Onucenemuka u 3SNUCEHOMUKA, PONb INUSEHEMUYECKUX (QaKmopoe 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. Bapuios.

Tabmuubpl u  cxembl: «Buasl u3MeHUMBOCTH», «Moau@UKalMOHHAS HW3MEHYMBOCTDHY,
«KomOuHaTHBHAsT W3MEHUYMBOCTHY, «Meio3y», «OmionoTBopenuey, «I'eHeTndyeckue 3aboJieBaHUs
4eJoBeKay, « Bubl MyTannin.

O6GopynoBaHue: >KUBbIE U TepOapHbIe HSK3EMIULIPhl KOMHATHBIX PACTEHHUM, PHUCYHKH
(dboTorpadun) >KMBOTHBIX C PA3IMUHBIMU BUJAMU U3MEHYUBOCTH.

JladopaTtopnas  pab6ora  «lccimemoBanme ~— 3aKOHOMEpPHOCTEW  MOIU(PHUKAITMOHHOM
W3MEHYHMBOCTH. [TocTpoeHnEe BapUAIIMOHHOTO PsAJia U BAPUAITMOHHON KPUBOM.

IpakTHyeckas padora «Mytamuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotnn demoBeka. MexayHapoaHas IporpaMMa MCCIENOBAHMS TIE€HOMAa YeJIOBEKA.
MeToapl M3Y4YeHHS TEHETHKH YEJIOBEKAa: TCHEATOTHMYECKHM, OJM3HEIOBBIN, ITUTOTCHETUYECKUM,
MOMYJIALIMOHHO-CTaTUCTUYECKUNA,  MOJEKYISIpHO-reHeTuYeCcKuii.  COBPEMEHHOE  OIpEIEIICHHE
TE€HOTHIA: MMOJHON€HOMHOE CEKBEHHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM 4yHciie ¢ nomoupro ITIP-
anHanuza. Hacnencrsennsle 3aboseBaHus yenoBeka. ['eHHbIE U XpOMOCOMHbBIE OO0JIE3HH YENIOBEKa.
bone3snn ¢ HaciencTBEHHOW NPEApacroiOoKEHHOCThIO. 3HAYEHUE MEIUIUHCKOW TE€HETUKH B
MpPEeIOTBPAIlEHUN U JIEYCHUH TEeHETHYeCKMX 3a0ojeBaHUil yeloBeka. MeauKo-reHeTHYECKOoe
KOHCynbTHpOoBaHue. CTBOJIOBbIE KIETKU. [IoHATHE «reHEeTHYecKOoro rpysa». DTHUYECKUE aCHEKThl
UCCIIeIOBAaHUH B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl MOBBIILIEHHOW YYBCTBUTENBHOCTH YeJOBeKa K (U3NYECKOMY U
XUMHUYECKOMY 3arpsI3HEHUIO OKpYXarollen cpeapl. ['eHeTnyeckas npeapacnookKeHHOCTh YeI0BEKa
K MaTOJIOTHSM.

JdeMoHcTpanun

Tabmuper 1 cxembl: «Kapuotun yenoBeka», «MeToapl W3y4eHHs] TEHETHUKU YEIOBEKa»,
«['eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesiekniusi OpraHu3zMoB

JlomecTukauuss M ceJeKIUs. 3apoKJIEHUE CeJIeKIMU U JoMectukanuu. Yuenue H. N.
BasuioBa o LleHTpax mpoucxoxAeHUsS U MHOT00Opa3us KylIbTYPHBIX pacTeHuid. Pons cenekiuu B
CO3JIJaHUU COPTOB PACTEHHUI U MOPOJ XKUBOTHBIX. COpT, MOpoJa, mTamMM. 3aKOH TOMOJIOTHYECKUX
psAnoB B HacineAcTBeHHOM wu3meHunBocTH H. V. BaBuiioBa, ero 3HaueHHe Uil CEIEKIUOHHOMN
paloThI.

Mertoap!l ceneKIMOHHOM paboThl. McKycCTBEHHBIM OTOOP: MAacCOBBI M MHIMBUAYAJIbHBIN.
Oranbl KOMOWHAIIMOHHOW cenekiuu. McnbltaHue mnpousBoAuTeneil mo moromctBy. Otbop 1O
TEHOTHUITYy C TTOMOIIBIO OIEHKU (DEHOTHIA MOTOMCTBA U OTOOP MO TE€HOTHUITY C MOMOIIBIO aHAIHU3a
JIHK.



HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIGKIIMOHHOW paboTel. PaauanuoHHBIA H
XMUMUYECKUH MyTareHe3 Kak MWCTOYHUK MYTallMid y KYJIbTYpHBIX (OpPM  OpraHU3MOB.
Hcnonp30oBaHne TEHOMHOTO PEJAKTHPOBAHUSA U METOA0B pekoMOuHaHTHBIX JIHK s mosyuenus
HCXOJIHOTO Marepuaa JJisl CEJeKLUN.

[lomyyenne  monumiaonaoB.  BryrpuBumoBas  ruOpuamsanusa.  bimskopoacTBeHHOE
CKpelllMBaHNE, UIU UHOpuAMHT. HepoacTBEeHHOE CKpeluBaHue, Wi ayTOpuIuHr. I'erepo3uc u ero
npuunHbl. Vcnonp3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpuauszanus. [Ipeonosienue
OecIIoius MEXBHUIOBBIX THOPHIOB. J[OCTIXEHUS] CENEKIMU PACTCHUW W JKUBOTHBIX. «3enénas
DesonoYuUs».

CoxpaHeHHEe M H3Y4YE€HHE T'€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHMM M HX JIUKHUX
poanyeit uisi co3qaHusl HOBBIX COPTOB U TMOPHUJIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNpaeieHue 2eHemudecKuUMu pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHDBIX 8 YEJISAX YIYUUEHUS CYUeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, IUHUL U KPOCCO8, 8 MOM
yucrne ¢ NpuMeHeHueM COBPEMEHHbIX Memo008 HAVYHbIX UCCIe008aHUL, Nepedosulx uoel u
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpanuu

[Toptpersr: H. U. BaBunos, Y. B. Muuypun, I'. [{. Kapneuenko, II. II. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuipl u cxembl: «LIeHTpBI MPOUCXOXKIEHUS U MHOTOOOpa3usi KyJbTYPHBIX PacTEHUN»,
«3aKOH TOMOJIOTMUECKHUX PsI0B B HACJIEICTBEHHOM W3MEHUYMBOCTH», «METOAbl CENEKIUn»,
«Otnanénnas rubpuanzanus», «MyrareHes».

JlaGoparopHasi padora «/3ydeHue COpPTOB KYJbTYPHBIX PACTEHUM W TMOPOJ AOMAIIHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne METOJI0B CEJIEKIIMU PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Ikekypeust «OCHOBHBIE METOJABI U JIOCTIDKEHHUS CEJIeKIUU PACTeHMM M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUJIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBIM y4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rusi 1 CHHTeTHYeCKAs OMOJI0T U

OOBbeKThl, HCHOJb3yeMble B OWOTEXHOJIOTMH, — KIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MUKpPOOPIraHMU3Mbl, HMX XapakTepucTuka. TpaauimoHHas OHOTEXHOJOTHs: XjeOomedeHue,
MOJIyueHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOHenHe. Mukpobuonoruueckuii cuute3. OObEeKThI
MUKpPOOHOIOTHYECKUX TexHoJorui. [Ipon3BoacTBo Oeinka, aMUHOKHCIOT U BUTAMHHOB.

Co3pgaHve  TEXHOJIOTMM M MHCTPYMEHTOB  IICJICHANPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHMS T€HOMOB C LI€JIbIO MOJIYYEHHUS] OPraHM3MOB U UX KOMIIOHEHTOB, COJIEPKAILIUX HE
BCTpEUaroluecs B NpUpojie ONOCHHTETUYECKUE Ty TH.

Kinerounas unxeHepus. Meroapl KyabTypbl KJIE€TOK W TKAHEM pacTEHUW U IKUBOTHBIX.
Kpuobanku. Comarunyeckas TuOpuaM3anus U coMmaThdeckuid smOpuorenes. HcmonbpzoBaHue
rarjiouJIoOB B CEJEKUUU pacTeHuil. [lomyuenue MoHOKIOHANbHLIX aumumen. Hcnoavzosanue
MOHOKIIOHANbHBIX U NOIUKIOHATILHBIX aHmumenl 6 Meouyune. VICKyCCTBEHHOE OIUIOJJOTBOPEHHE.
PexkoHCTpyKIuMs SIMLEKIETOK M KIOHMPOBAHHME >KMBOTHBIX. METO TpaHCIUIAaHTAlMU SIAEp KIIETOK.
Texunonoeuu  0300poGieHUs,  KYIbMUBUPOBAHUS U  MUKPOKIOHAILHO20 — PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M IeHHas MHKEHepHs. VICKYCCTBEHHBIM CHHTE3 IeHa M KOHCTPYMPOBAaHHE
pexomOunantHbeix JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHAKEHHS U TEPCIEKTUBBI
XPOMOCOMHOM ¥ T€HHOM MHXEHEPHH. DKOJIOTUYECKUE U STHUECKUE MPOOIEeMbl TeHHON MH)KEHEPHUH.



Menmunuackue O6uotexHosjorud. lloctrenomuas mudposas meaunuHa. ITLP-auarnocruka.
MeTaboI0MHBIN aHaIM3, TEHOLEHTPUYECKUH aHAJIM3 MPOTEOMAa YEIOBEKAa Ui OLEHKH COCTOSHUS
€ro 3710poBbs. Vcronb30BaHME CTBOJIOBBIX KJIETOK. TapretHas tepamus paka. 3D-Omonmxenepus
Uil pa3paboTKu (pyHIAaMEHTAIbHBIX OCHOB MEIMIMHCKUX TEXHOJIOTUH, CO3JaHHMS KOMIUIEKCHBIX
TKaHEH COYeTaHHEM TEXHOJOTHH TPEXMEPHOro OMOMPUHTHHTA W CKapQOIAWHTA Ui PEUICHHUS
3a71a4 MEPCOHANTM3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJIbI0 OoOecredeHruss KOMOWHUPOBAHHOM 3alIUTBI OT
Bo30ymuteneit OPBU, ycTaHoBIeHHE MOJEKYISIPHBIX MeXaHu3MOB (yHkumonupoBanus PHK-
COJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0COO0 ONACHbIE 3a00JI€BAaHMUS YEIOBEKA U AKUBOTHBIX.

JdeMoHcTpanuu

Tabnuis! u cxemsl: «lcnonb3oBaHNe MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM ITPOU3BOJICTBEY,
«Knerounas nHxxeHepus», «I eHHas HHKEHEPU».

JladopaTopHas pa6ora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHIY.

IIpakTnueckas padora «[losyueHrne MOJOUHOKHUCIIBIX TPOTYKTOBY.

Ikcekypeust «buorexHosoruss — BakHeWIas MPOU3BOJUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMUECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpomononHast Teopus Y. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U
Hay4Has nearesnbHocTh Y. JlapBuHa.

JIBukymue cuiibl BosonrK BuaoB 1o Y. JlapBuny (BbICOKasi HHTEHCUBHOCTh Pa3MHOMKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas W3MEHUYHMBOCTb, OOphOa 3a CyIIECTBOBAHWE, €CTECTBEHHBIM U
HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuaTeTHdeckoi Teopuu 3posroruu (CTD). HelttpanbHas Teopus BOJIOIUH.
CoBpemeHHasi HBOJIIOLIMOHHAS OHOJIOTHSA. 3HAYEHHE SBOJIOIMOHHON Teopud B (POPMHUPOBAHUHU
€CTECTBEHHO-HAayYHOU KAPTUHBI MUpA.

JdemoHcTpauuu

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Kriosbe, Y.
Hapsun, C. C. Yerepukosn, U. U. IlImaneraysen, J[x. Xonnern, . K. benses.

Tabmumer u cxembl: «Cuctema sxkuoit mpupoasl (mo K. Jlunuero)», «JlecTHuma >KUBBIX
cymects (o Jlamapky)», «MexanuzMm (HopMHpOBaHUS MPUCIOCOOIECHUN Y pacTEHUI U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectBuss Y. [lapsuna», «Haxoaxu Y. [lapsunay,
«Dopmbl 00pbOBI 3a cymiecTBoBaHue», «lloponabl romy6eit», «MHorooOpasue KyiabTypHBIX (Hopm
Kammyctbl», «[lopoapl ngoMamHUX KUBOTHBIX», «Cxema oOpa3oBaHUs HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHOIICHUS MABWXKYIIUX CHJI SBOJIOIUNY», «OCHOBHBIC TOJOKEHUS
CUHTETUYECKON TEOPUHU IBOJIOLIUNY.

Tema 2. Muxkpo3dBoaonus 1 eé¢ pe3yJabTaThl

[lonynauuss Kak 5>JI€MEHTapHas eauHuLa 53BooLMH. COBpPEMEHHBIE METO/Bl OLICHKU
TeHETHUYECKOTO Pa3HOO00pa3usl U CTPYKTYphI momyisaiuil. Vi3MeHeHne reHooHaa MOMYISIIHA Kak
AJIEMEHTapHOE SBOJIOLMOHHOE SBJIEHUE. 3aKOH TeHeTudyeckoro paBHoBecus Jx. Xapau, B.
BaiinGepra.

DOnemeHTapHble (GakTOpbl (ABMXKYIIME CHUJIBI) OSBOJIONUU. MYTAallMOHHBIA  TIpOIIECC.
KoMOunaTtuBHast u3mMeHUMBOCTh. [[peiid reHoB — cirydaliHble HEHAIIPABJICHHBIE H3MEHEHUS YacTOT
anneneid B momynsuusax. Oddekt ocHoBatens. Dpgexm oOymuiiounozo eopaviuka. CHudiceHue



2eHemU4ecKo20 pazHoobpaszusa; npuduHvl u cieocmeus. Ilpossnenue sghgpexma Opeiigpa 2enos 6
oonvwux u manvlx nonyrayuax. Murpamun.  M3onmsuus  nmomynsnuii:  reorpaduyueckas
(mpocTpaHcTBEHHas ), OHMosIornueckas (pernpoayKTUBHAs).

EctecTBeHHbIi 0TOOp — HanpaBisitouuid GakTop 3BOTOIMUA. POPMBI €CTECTBEHHOTO 0TOOpA!
JOBWOKYIIMM,  CTaOWIM3UpYIOIIMM,  paspbiBaomui  (au3pyntuBHbIM).  IlosmoBoit  oTOOp.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBHOIO OBEAECHUS KUBOTHBIX.

[IpucnocoOIeHHOCTh OPraHM3MOB KaK pe3yabTaT MHUKPOIBOJIOUMK. BO3HUKHOBEHHE
MPUCTIOCOOTICHUH y OpraHu3MoB. ApoMop(o3bl U uanoanantauuu. [Ipumepsl npucrnocodIeHuii y
opranu3MoB:  Mopdosiorndeckue,  (uzHoNOTHUECKHE,  OMOXMMHUYECKHE,  IOBEICHYECKHUE.
OTHOCUTENBHOCTH NPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3yibTaT MHKPOIBOJIIOLMH.
M3onsimmst —  wimroueBod  (hakTop BUgooOpazoBanus. [lytm u  crmocoObl  BHI000pa3oBaHUS:
ajutonatpudyeckoe  (reorpaduueckoe), CUMIATPUYECKOE  (PKOJOTHYECKOE), «MTHOBEHHOEY
(momurutonan3anust, rudpuanzanus). JJIMTeIbHOCTh SBOIIOIIMOHHBIX MPOIIECCOB.

Mexann3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp  osBomronMoHHOM  Omoslornn B pa3pabOTKE HAyYyHbIX METOJOB  COXpaHEHUs
O6uopa3zHooOpaszus. MHUKpPOAIBOJIOLKS M KOABOJIOLUS MMapa3uTOB U HUX X034€B. MexaHU3MBbI
(hopMupOBaHUS YCTOWIMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

[Toptpertsr: C. C. UeTBepukos, O. Maiip.

Tabmuipl 1 cxembl: «MyTalliOHHas M3MEHUUBOCTHY, «llomynsimoHHas CTpYKTypa BUAA»,
«Cxema mposiBJIeHHSI 3akoHa  Xapau—BaitnOepra»,  «JIBmKymue  CHIBI  DBOJIOIUN,
«JKOJOTUYECKAasT W3OJIAIUs TOMYyJIAIUiA  ceBaHCKOW (dopemmn», «['eorpaduueckas W30IAIUSA
JUCTBEHHUIl CUOUPCKOM M JHMCTBEHHUIBI AaypcKoi», «llomynsiuoHHbIE BOJIHBI YHCIEHHOCTH
XMIIHUKOB M KepTB», «(Cxema JeicTBUS ecTecTBEHHOro oTbopa», «PDopmbl OopbOBI 3a
CyIIECTBOBaHHE, «uaycTpuanbHbIii MEJTaHU3M, «OKuBble HCKOTIaeMbIe»,
«I[lokpoBuTENbCTBEHHAs OKpacka KHUBOTHBIX», «lIpenymnpexiaronias OKpacka KHBOTHBIX»,
«Dusnonoruueckue aganranuny, «lIpucnocoOneHHOCTh OPraHU3MOB M €€ OTHOCHTEIHHOCTBHY,
«Kputepun Buma», «Bunei-gBoitnuku», «CTpykTypa BHaa B 1npupose», «CrocoOsl
BUJI000Opa3oBanusa»,  «l'eorpapuueckoe  BuAooOpazoBaHue  TPEX  BUAOB  JIAHJBILICHY,
«DKOoJIOTUYECKOe BHJI000pa3oBaHue BUIOB CHHHUI, «llomumiounsl pactenuit», «KamycTtHo-
peaeyHbId THOPUIY.

O6opynoBanue: repbapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, 4ydella NTULl U 3Bepeil ¢
pUMepaMy Pa3IMYHBIX MPUCHOCOONIEHUH, 4Yydyeda MNTUIl U 3Beped pasHbIX BHUJOB, Tepbapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6ora «BblsBIeHHE U3MEHYUBOCTH Y 0COO€H OTHOTO BUAAY.

JlabopaTopuass padora «IIpucnocobimeHuss OpraHu3MOB U HMX OTHOCUTEIbHAS
11e71eco00pa3HOCThY.

JlaGopatopHas padora «CpaBHeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. MakpoaBo/onusi M €€ pe3yJibTaThl

Metoapl u3ydeHus: Makpod3Boitonuu. llaneoHTonoOrMueckne MeToAbl U3YUEHUS! IBOJIIOLMM.
Ilepexoanbie GopMbl U GUITIOTEHETUYECKHE PSIJIbI OPraHU3MOB.

buoreorpaduueckue Metoapl n3ydeHus 3Bosronu. CpaBHeHHe GIIOpHl U (payHbl MAaTEPUKOB
1 ocTpoBoB. bruoreorpapuueckue odnactu 3emau. BUuapl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKUE M CPaBHHUTEIBHO-MOP(OIOTUYECKHE METOJbl H3YyYEHHS SBOJIIOLHUU.
I'enernyeckne MeXaHU3Mbl 3BOJIOLUN OHTOTEHE3a M IOSBICHUS DSBOJIOIMOHHBIX HOBILIECTB.



['omonoruyHeie U aHajJOTUYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
TeHETHYECKUE, OMOXUMUYECKIE U MAaTEMaTUIECKUE METOJIbI N3YUEHHUS IBOJIIONHUH. | OMOJIOTHYHBIE
redbl. COBpPEeMEHHBIE METO/IbI TIOCTPOCHUS (PMIIOTCHETUICCKUX JCPEBHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIIOLINS T€HOMOB.

OO6mue 3akoHOMEepHOCTH (TIpaBuia) 3BoJitounu. [Ipunyun cmenst gyuxkyui. Heodparumoctsb
SBOJIIOLMU. AJTanTUBHAS paauanvs. HepaBHOMEpPHOCTh TEMITOB SBOJIOLIHNH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkeins.

Tabmuier U cxembl: «DUIOTEHETHYSCKUN DS JIOMIAIN», «APXEONTEPHUKC», «3BEepo3yObIe
smepb», «Creromnedansy, «PuanopuTh», «CEeMEHHBIE MAOPOTHUKNY, «buoreorpaduueckue
30HBI 3emim», «[peiid koHTHHEHTOBY», «PenukTey, «HawyanpHble CcTaguM >MOPHOHAILHOTO
Pa3BUTHS TO3BOHOYHBIX >KUBOTHBIX», «[ OMOJIOTUYHBIE W aHAJIOTUYHBIE OPraHbl», «PyIuMeEHTH»,
«ATaBU3MBDY, «XpPOMOCOMHBbIE HAOOpHI 4YellOBE€KAa U IIKMMIIaH3e», «lJIaBHbBIE HampaBICHUS
ABOJTIOLNMY, «O0I1IMe 3aKOHOMEPHOCTH BOJIIOLIUIY.

O6GopynoBaHue: KOJUICKIIUM, TepOapuu, MYJISHKHM HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJSDKH TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYIAUMEHTAPHBIX OpPraHOB W aTaBU3MOB, KOJUICKIIUU
HaCEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3emuie

Hayunple rumotessl MNPOUCXOXKACHUA >KU3HM Ha 3emie. AOHOreHe3 W MaHCHEPMUSL.
JloHay4dHbI€ TIPEICTABICHUS O 3apOKJACHHHM >KH3HU (KpealmroHW3M). [HmoTe3a MOCTOSHHOTO
CaMO3apoKICHUS XKU3HU U €€ ompoBepkeHue onbitamu @. Peau, JI. Cnamnannanu, JI. ITacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHOBHBIE 3Talbl HEOpPraHudeckon 3Bosonuu. IlnanerapHas (Teojoruyeckas) SBOJIIOIUS.
XuMuyeckasi 3BOJIOLUSA. AOMOTEHHBIM CHHTE3 OPraHUYeCKUX BEIIECTB U3 HeOpraHndeckux. OMbIT
C. Munnepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoMepoB. KoamepBarHas rumorteza A. .
Omnapuna, runore3a nepsudHoro Oympona J[x. XonneitHa, reHetndeckas rumnore3a I'. Mémnepa.
Pu6osumer (T. Yex) m rumoresa «vumpa PHK» VY. I'mnbGepra. dopmupoBanume meMOpaH u
BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emmu u wmertonasl e€ wusydeHusa. Vckomaemble OpraHUYeCKUE OCTATKH.
l'eoxpononoruss u e€ wmeronsl. OrTHocuTenbHass W aOCOJIOTHAs  I'E€OXPOHOJIOTHA.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbl, EPUOJIbI, FTOXH.

Havanpubie sTambl opraHudeckoi sBomronuu. [losBIeHHE M IBOJIIONUS TEPBBIX KIIETOK.
Opomronusi  Merabonu3zMa. Bo3HukHOBeHHE TepBbIX 3kocucteM. CoBpeMeHHbIE MHKpPOOHBIE
OMOIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmiectB. CTpoMaTonuThl. [IpokapuoThl U SyKapuOTHI.

[IpoucxoxaeHue HykapuoT (CUMOUOTEHE3). DBOJIOIHOHHOE MPOUCXOXKICHHUE BHUPYCOB.
[IpoucxoxxaeHrne  MHOTOKJIETOYHBIX  OpraHU3MOB.  BO3HHKHOBEHHWE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl BOJIOLNHU BBICIINX pacTeHuid. OcHOBHBIE apoMop(do3bl pacTeHuid. Brixon
pactenuil Ha cymy. llosiBneHue crnopoBbIX pacTeHMH M 3aBoeBaHME WUMHU cymu. CeMeHHbIE
pactenus. [IpoucxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE DTalbl HBOJIONHUHU >KHUBOTHOTO MHpa. OcHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX THIOB. [lepBble XOpaoBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIONHS MO3BOHOYHBIX. [Ipomcxoknenue ampuOuil ¥ penTuimii.
[Ipoucxoxaenne MieKonmuTAOMUX u OTUI. [IpuHIun kmoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.



PazButue xu3Hu Ha 3emiie MO 3paM M MEpHOJIaM: apxeil, MpoTepo30H, Maaeo30il, ME3030H,
KaifHo30i. OOI1as XapaKTepucTUKa KIMMaTa U Te0JIOTHIECKUX mporeccoB. [losiBiaeHne u pacuser
XapaKTEePHBIX OPraHU3MOB. YTIeoOpa3oBaHHWE: €ro YCIOBUS M BIHMSHHE HAa Ta30BBIA COCTaB
aTMocdepsl.

MaccoBbie BBIMHUpaHUSI — SKOJOTUYECKHE KPHU3UCHI Tpouioro. llpuuuMHbl W claeacTBus
MaccOBbIX BBIMUpaHUil. COBpPEMEHHBIH 3KOJIOTMYECKUH KpHU3UC, ero ocobeHHocTH. IIpobiema
COXpaHeHHus 6MopazHooOpa3us Ha 3emiie.

CoBpeMeHHasl cHCTEMa OpPraHWYECKOTo Mupa. [IpuHIHUIB KiTaccCH(UKANUA OPraHU3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, U. 1. Meunukos, A. U. Onapun, Ix.
Xonneitn, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuubt n cxembl: «Cxema omnbita @. Penny», «Cxema ombita JI. Tlactepa mo usydeHuto
camo3apoxkieHust ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbsl HeopraHuueckoit
sBoMOIIMKNY, «l'eoxpoHosornueckas Imkanay, «HauanbHble 3Tanmbl OPraHUYECKOW 3BOJIOLUNY,
«Cxema 00pa3oBaHUs DYKapuUOT MyTEM cCUMOHOTEeHe3ay, «CrucrteMa XuBOM Tpupoasl», «CTpoeHue
BUpyca», «ApoMopdosbl  pacteHuit», «Pununodute», «OAHOKIETOUYHBIE  BOJOPOCIH,
«MHOTOKJIETOYHBIE BOAOPOCIN», «Mxu», «IlanmopotHukmny», «['oioceMeHHbIEe pacTeHus», «Opraubl
IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS JKHUBOTHOTO MHpPa», «APOMOpP(}O3bl >KHUBOTHBIX,
«IIpocreiimuey, «Kumeunononoctueie», «llmockue uyepBu», «Unenucronoruey, «PvIOBD,
«3emHOBOHBIEY, «lIpecMbikatommecs», «lItunp», «Muekonutawomue», «Pa3BUTHE XU3HU B
apxeuckoil apey, «Pa3BUTHE XKU3HU B MPOTEPO30MCKON 3pen, «Pa3BUTHE KU3HU B MaI€030MCKOM
ape», «Pa3BuTHE KU3HU B ME3030MCKON 3pe», «Pa3BuThMe KU3HU B KaMHO30MCKON 3pey,
«CoBpeMeHHasi CUCTEMa OPraHNYeCKOro MUPay.

O6opynoBanue: repdapuu pacTeHHUM pa3IUYHBIX OTAENOB, KOJUIEKIIMA HACEKOMBIX, BJIaYKHBIE
npenapaThl KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM HUTJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydesia MTHIl U 3Bepei, KOJJICKIUU OKaMEHEJIOCTeH, TOJE3HBIX UCKOMAeMbIX, MYJISHKH
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas JabopatopHasi padora «MogenupoBanue onbIToB Musiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopnass padora «l3ydyeHWe U OINKCAaHHE MCKOMAEMBbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3ydueHue ocCOOEHHOCTEH CTPOCHHS PACTEHUI Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «3ydenrne ocOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOIOTUU. MeTO1bI AaHTPOIOJIOT UH.

CraHOoBJIeHHE TPEACTAaBICHUN O MPOUCXOXKICHUM YeIOBeKa. Peluruo3Hpie BO33pPEHHSL.
CoBpeMeHHbIE HaYYHbIE TEOPUHU.

CX0ACTBO UenoBeKa ¢ KUBOTHBIMU. CUCTEMATUYECKOE TOJIOKEHHE uyeToBeka. CBUAETENbCTBA
CXOJCTBa YeNOBEKa C JKUBOTHBIMU: CpPaBHHUTEIBbHO-MOp(doiorudeckue, 3MOpPHOJIOTHYECKUE,
¢buznonoro-6noxuMHUecKre, nopeaeHueckre. OTINYHs YeloBeKka OT KHUBOTHBIX. [IpsMoxoxaeHue
U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOM CHUTHAIBHOM
CUCTEMBI.

JIBuxkymmue cuibl ((hakTopbl) aHTpOTIOTeHe3a: OuoJoruyeckue, couuaababie. COOTHOIICHNE
OMOJIOTUYECKHUX M COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.



OcHoBHBIE CTaAMU aHTponoreHe3a. PanHue denoBekooOpasHble 00e3bSHBI (IPOKOHCYIBI) U
paHHUE TOHTUABI — OOIIME MPEAKH YeJIOBEKOOOpPa3HBIX 00€3bsiH U JIO/EH. ABCTPAIONHUTEKUA —
JIBYHOTHE TpEaKH Jiroaei. YUenoBeKk yMenblid, NEpPBbIE W3TOTOBICHHUS Opyauil Tpyna. YenoBek
NPSIMOXOJALINA W TEepBbI BbIXOJ Jonei 3a mpenensl Adpuku. YenoBek reiinenbOeprekuii —
o0IIMii TIPEeIOK HEAHJEPTATHCKOTO YEIOBEKAa M 4elIOBEKa pasyMHOro. UenoBeK HeaHAepTaIbCKHA
KAaK BHJ JIIOACH XOJIOOHOTO KiIMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIA, JECHUCOBCKHM
YeJI0BEK, 0CBOCHHE KOHTHHEHTOB 32 npeaenamMu Adpuku. [laneorenernka u najaeoreHOMUKA.

DBOMIONMS COBPEMEHHOTO 4eJoBeKa. EcCTecTBEHHBIH OTOOpP B MOMYJAIMSIX YeJIOBEKa.
MyrannoHHbIH Tiporiecc W noiauMopdusm. [lomynsuoHHbIE BOJNHBL, Apeiid) TeHOB, MHUTPALUS H
«3(hdEeKT OCHOBATENS» B MOMYISALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue packl. Ilonarue o pace. bonbimme pacel: eBponeoujHas (eBpasuiickas),
aBCTpAJIO-HErPOUAHAs (PKBaTOpUaIbHAasi), MOHIOJIONIHAA (a3uaTCKO-aMepuKaHcKasi). Bpems u mytu
pacceneHusl yenoBeka Mo IijaHere. EMMHCTBO dyenoBedeckux pac. HayuHas HeECOCTOSITENBbHOCTD
pacusMma. IIpucnocoOneHHOCTh 4YeaoBeKa K pa3HbIM YCIOBHUSM OKpy»Karouleil cpensl. BrnusHue
reorpaduyecko cpeapl u Aperida reHoB Ha MOPQOJIOTHUIO U PUZUOJIOTHIO YETOBEKA.

MexauciuminHapasie  MeToabl B (u3nueckold  (OMOJOTHYECKOW)  aHTPOTIOJIOTHUH.
DBOJIIOLMOHHAS AaHTPOTIOJIOTHSI M TTAJIE0AHTPOTIOJIOTHS YeT0OBEUECKUX MOMysiiuii. buoconuanbubie
UCCIeI0OBaHUS IPUPOIbI UyeroBeka. McciaenoBanne KOABOIIOUNUN OHMOJIOTHYECKOTO U COIIMAILHOTO B
YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. Hapsun, JI. JTuku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuupt u  cxembl: «MeToapl  aHTpomojiorun», «['OJIOBHOW  MO3r  dYeloBEKay,
«YenoBekooOpa3Hble 00e3bsiHBI», «CKeNneT 4YeloBeKa W CKeJeT IuMmmnaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBHKyIIME CHJIBI ~ aHTPOIIOTEHE3a», «OBOJIOLMOHHOE JPEBO  YEIOBEKA»,
«ABcTpanmonurek», «YemoBek yMenblin», «YHemoBek MpAMOXOIAIU», «Jl€eHUCOBCKHUI YeIOBEK»
«Hean nepranpub», «KpomanboH1b», «IIpenku dyemoBeka», «ITanbl SBOJIOLUN YeI0BeKay, «Packl
YEIIOBEKaY.

OO6opynoBaHue: MyJISDKM OKaMEHENIOCTEH, MpPeAMETOB MaTepUanbHOM KYJIbTYphbl NPEIKOB
yeyoBeka, penpoaykiuu (dpororpadun) KapTuH ¢ MUGOIOTHISCCKUMUA B OMOJICHCKUMH CIOKETaMU
IIPOUCXOXKICHUS 4YeJoBeKa, (oTorpaguu HaXOJOK MCKONAEMBbIX OCTATKOB YEJIOBEKAa, CKENeT
4eJI0OBEKa, MOJEIb 4epela 4elloBeKa M depena MIMMIAH3€, MOJEIb KHUCTH 4YEJIOBEKA M KUCTU
LIMMIIaH3€, MOJEIIN TOpca MIPENKOB YEJIOBEKA.

JlaGopatopHas padora «/3ydeHue oCOOEHHOCTEN CTPOCHUS CKelleTa YeJI0BEKa, CBSI3aHHBIX
C IIPAMOXOXKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJIOTMUECKUX aJalTAllMA YEIOBEKay.

Tema 6. IKoJI0THsI — HAYKA 0 B3aMMOOTHOLICHUAX OPraHU3MOB U HaJOPraHU3MEHHBIX
CHCTEM C OKpY Kalolen cpeaou

3apoxeHue U pa3BUTHE HKOJIOTHH B Tpyaax A. I'ymbomnsara, K. ®@. Pynwe, H. A. CeBeprioBa,
3. I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3anaun sxonoruu. CBA3b 3KOJOTUU C IPYTUMU
HayKaMH.

Mertoap! skosioruu. IloneBble HaOmoaeHHUS. DKCHEPUMEHTHI B SKOJIOTUU: HPUPOIHBIE U
nabopaTopHble. MojienupoBaHue B 3KOJIOTHH. MOHHUTOPUHI OKpYXarolled Cpeabl: JIOKaJIbHBIMH,
PETMOHANBHBIN U TI00aIbHBIH.

3HAUEHUE DKOJIOTMYECKUX 3HAHWM JUIsl 4elloBEKa. OKOJIOTMYECKOE MHPOBO33PEHUE Kak
OCHOBa CBsi3€H 4ejoBeuecTBA € HNpupotoil. DopMHUpOBaHME HSKOJIOTMUECKOM KYJIbTYPHl H
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.



JdeMoHcTpanuu

[optpets: A. I'ym6oabar, K. @. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pa3gensl sxonorum», «MeTonsl dKoJorum», «CxeMa MOHUTOPUHTA
OKpYKarOLIEH CpesibI».

JladopaTopHas padora «/3ydeHne MeTO10B HKOJIOTHYECKUX HCCIICTIOBAHUIN.

Tema 7. OpranusmMsl u cpea OOMTaAHUSA

Dkonorndeckrue (pakTopbl M 3aKOHOMEPHOCTH WX JeicTBus. Kitaccudukanus 3K0I0rndeckux
(baxTOpoB: abMOTHYECKHE, OMOTHYECKHE, aHTpororeHHsie. OOImue 3aKOHOMEPHOCTH JIEHCTBHS
skosiorrnueckux (akropos. IIpasmwio muammyma (K. Illnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue akropsl. CBeT Kak sKosiornyeckuil (axrop. JlelicTBHE pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMUECKHWE TPYIIbl PACTEHUH U JKUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUTHalIbHAs poiib cBeTa. doToneproamsm.

Temneparypa kak oskoyiornueckuil akrop. JleiicTBue TemmnepaTyppl Ha OPTraHU3MBI.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocte kak skosiorudeckui Qaxrop. IlpucmocoOiienust pacTeHH K MO KaHHUIO
BosiHOTO Oantanca. Kitaccudukanms pacteHuii mo oTHOIICHHO K Bojie. [IpucmocoOneHus )KUBOTHBIX
K U3MEHEHHIO BOJIHOTO pexXUMa.

Cpenpl oOuTaHUs OPraHMW3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, IOYBEHHAas, IJIyOMHHAas
MOANOYBEHHAs, BHyTpUOpraHuzMeHHas. @OU3MKo-XUMHUYeCKHE OCOOEHHOCTH cpea  OOUTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpeliax.

buonornueckue putMmbel. BHemmHne n BHyTpeHHHE pUTMBbI. CyTOUYHBIE M TOJMYHBIE PUTMBIL.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HHU.

Kusznennsie ¢opmbl opranusmMoB. [loHstue o xuzHeHHOU (opme. JKuzHeHHbIE (GOPMBI
pacTeHUi: JepeBbsl, KYCTAPHHUKH, KYCTapHWYKH, MHOTOJICTHHE TpaBbl, OJHOJIETHHE TPABBI.
’Kuznenneie (OpMbI KUBOTHBIX: THIPOOHMOHTHL, T€OOUOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOEHHS
1 00pasa KU3HHU.

buotnueckue Gaktopsl. Buibl OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIINS, XHUIIIHUYECTBO,
cum6uo3 u ero (opmel. [lapazutusm, koonepaius, MyTyainu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopeicTBus (Tommueckue, popuueckue, habpuueckue).
3HaueHne OMOTHYECKUX B3aMMOJICHCTBHUIl IS CYIIECTBOBAHUS OPraHU3MOB B cpele OOWUTaHUs.
[IpuHUIKIT KOHKYPEHTHOTO UCKITFOUEHHUS.

JdeMoHcTpanun

Tabmuipel 1 cxembl: «Okosorudeckue (akTopb», «CBETOBON CHEKTP», «IKOJIOTHUYECKHE
IPYIIBl )KMBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIJIOKPOBHBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DUZNONOTHYECKUE aJanTalli KUBOTHBIX», «Cpelbl OOWTAaHHUS OPraHU3MOBY,
«buonornyeckue putMmbl», «Ku3HeHHbIEe QOPMBI pacTeHHiD», «Ku3HeHHbIE (HOPMBI KUBOTHBIXY,
«JKOCHCTEMA IIMPOKOJMCTBEHHOTO JIECa», «IJKOCHUCTEMA XBOMHOro Jecay, «llemn nuranus»,
«XunrauuectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy, «KommeHcanuzm.

O6opynoBanue: repbapuM pacTeHUHl M IKUBOTHBIX, IPHUCIOCOOJEHHBIX K BIIUSHUIO
pa3NUYHBIX ~ SKOJIOTMYECKMX  ()aKTOpOB, repOapuu  CBETOJIOOMBBIX, TEHEIIOOWBBIX U
TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOWBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHusi, repOapu M KOJUIEKLUHU TeTJIOII0OUBBIX, 3MMOCTOMKHUX, MOPO30YCTOMUMBBIX pPAacTeHUH,
yydena NOTHIL W 3Bepeil, repOapuu pacTeHUil, OTHOCALIMXCS K TUrpoduram, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIMI, KOJJICKIIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX



cpemax, repOapuM ¥  KOJUICKIIMM PACTCHUH W KUBOTHBIX, OONQJAIOMUX  YepTaMH
MPUCTIOCOOIEHHOCTH K CE30HHBIM MU3MEHEHUSIM YCIIOBUH KHU3HU, TepOapuu U KOJIJICKIIUU PACTCHUI
Y KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMH >KUBOTHBIX, YYaCTBYIOIIUX B Pa3sIUMIHBIX
OMOTHYECKUX B3aUMOJCHCTBHUSX.

JlaGopaTopHasi padoTa «BrIsBIIeHUE MPUCTIOCOOICHUN OPraHU3MOB K BIIUSTHUIO CBETaY.

JlabopaTopHnasi pabora «BbIgBlIICHHE TPHUCIIOCOOJICHUI OPraHU3MOB K  BIIMSHHUIO
TeMIIePaATYpPhD».

JlabopaTopHasi pabora «AHATOMHYECKHE OCOOCHHOCTHM pACTCHHU W3 PAa3HBIX MECT
oOUTaHUS.

Tema 8. DxoJi0rust BUI0B M NMOMYJISALUI

DKOJIOTHUECKHE XapaKTEepUCTUKU momyisauun. [lomynsuus kak OWoJiorHueckas CHCTeMa.
Pone HeomHopomHOCTH cpenbl, (pu3nyeckux OapbepoB U OCOOCHHOCTEM OHOJIOTHMH BHIOB B
(hopMUPOBAHUHM TIPOCTPAHCTBEHHOW CTPYKTYphI MoOmysiiiuii. OCHOBHBIE TOKA3aTeNId TOIYJISIINN:
YUCJICHHOCTb, TUIOTHOCTh, BO3PACTHAS U TOJIOBasi CTPYKTYPA, POKIAEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTb, MUTPAITHSI.

DKoJyioruueckas CTpykTypa mnomymsinuu. OIeHKa YUCICHHOCTH TOomyisiuu. J[nHamuka
MOMYJISANMKA U €€ perynsmnus. buoTuueckuii moTeHIHan MOmyasiud. MoienupoBaHue AUHAMUKA
nonynsuur. KpuBbeie pocTta dYHCIEHHOCTH Tomynsiuu. KpuBble BbDKHBaHUSA. Perymsius
YUCJICHHOCTH TIOMYJISIIIUA: PpoJib (PAKTOpOB, 3aBUCAIIUX W HE 3aBUCSIIUX OT TUIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[Tonsatue o006 »dKosormueckoil Humie BUAA. MecrooOutanue. MHoOTroMepHas MoOJEIb
skoJsiornyeckol HumM Jx.M. Xaruuncona. Pasmepsl skosorndeckoid Humu. [loTeHuuansHas u
peann30BaHHAS HUIIIH.

Bun xak cucrema mnonynsnui. Apeansl BUIOB. BHAbl M MX JKU3HEHHBIE CTPATETHU.
OKOJIOTHYECKHE DKBUBAJICHTEI.

3aKOHOMEPHOCTHU TTOBEJICHUS U MUTPAIMIA )KUBOTHBIX. brosornueckne MHBA3UM 1y>KEPOTHBIX
BUJIOB.

JdemoHcTpauuu

[Toptper: dx. M. XaTyuHCOH.

Tabmuupl U cXeMbl: «IKOJOTHUYECKHE XapaKTEPUCTHUKU TOMysaiuny», «lIpoctpancTBeHHas
CTpYKTypa momyisuun», «Bo3pacTHple mnupamuabl nomnyasanuuy, «CKOpOCTh — 3aceleHus
MMOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3Mammu», «Mojenb s3kosiorudeckoil Humm JDx. .
XaT4yuHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU )KUBOTHBIX.

JladopaTopHasn pa6ora «IIpucrnocoOiieHns ceMsH pacTeHUI K pacCeICHUIO».

Tema 9. IKoJI0rHs COO0IIECTB. IKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crTpykrypa. CBsi3M MEXIy OpraHU3MamMu B
OHOIICHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHATBHBIE OIOKA OPraHU3MOB
B 9KOCHCTEME: MPOIYIIEHThI, KOHCYMEHTHI, peaylieHThl. Tpoduueckue ypoBHU. Tpodudeckue enu
U ceTH. Abnotudeckue 010kH skocucTeM. [IouBbI U MBI B 3KocucTeMax. KpyroBopoT BeliecTB u
MIOTOK PHEPTUU B IKOCHUCTEME.

OcHOBHBIE TMOKa3aTeNM 3KOocUCTeMbl. buomacca m mpoaykiusa. DKOJOTUYECKUE MUPAMMUIBI
qrceln, OMOMacchl U SHEPTUH.

Junamura sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu. HarpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COO0INEeCTB — CyKieccuu. llepBUYHBIE M BTOPUYHBIC CYKIIECCUM U WX



OPUYUHBL. ~ AHTpPONIOTEHHBIE  BO3JCHCTBHA Ha  Cykueccuu. KimMMakcHOoe — cOOOIIECTBO.
BbuopaznooOpazue 1 MoJHOTa KpyroBOpoTa BEIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBI. JKOcucmemvl 03€p u pex. IDKocucmemvbl Mopeu U OKeaHos.
DKrocucmemvl myHnop, 1ecos, cmenetl, nyCmoulHb.

AHTPOTIOTEHHBIE ~ JKOCHCTeMBL.  Arposkocuctema.  ArponeHo3. Pazmuums  mexnay
AQHTPOTIOTEHHBIMH U IPUPOAHBIMH SKOCUCTEMAMHU.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. ['opojackas ¢opa u ¢ayHa.
CuHaHTpOM3anus TOpoACKoi payHsl. bronornyeckoe u X03sHCTBEHHOE 3HAUYCHHE arPOIKOCUCTEM
1 ypOO3KOCUCTEM.

3aKOHOMEpPHOCTH ()OPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMaX.
Ponv xackaonoeo sgpgpexma u 6udos-a0uguxamopos (kiouesvix 6ud08) 6 QYHKYUOHUPOBAHUU
skocucmem. TlepeHOC SHEPrHMH M BEHIECTB MEXAY CMEXKHBIMH DKOCHCTEMaMH. YCTONYMBOCTH
OpraHu3MOB, MOTYJISIIHA U IKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBH.

Mexanuzmbl  6030elicmeuss  3a2psA3HeHUuti  pasHblX — Munog Ha  CYOOP2aHUu3MEeHHOM,
OP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX, OCHOBbl  IKONOSUYECKO2O
HOPMUPOBAHUS AHMPONO2EHH020 6030eticmeus. MeToloNorus MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpauuu

[Toptper: A. Ix. Tencmu.

Tabmuuer u cxembr: «CTpykTypa OMOIIEHO3a», «DKOCHCTEMa HIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIHOHAIbHBIE TPYNIBl OPraHU3MOB B HSKOCUCTEMEY,
«Kpyrosopor BemectTB B 3Kkocucteme», «llemn nuTanus (macTOumIHAs, JAECTPUTHAS)»,
«DKoJlorHyecKass MUpaMula 4Yucen», «IKOJIOTHYecKass MUpaMuja OMoMacchD», «IKOJOrhyecKas
nupamuia sHepruny», «O0pasoBanue 6osota», «llepBuunas cykueccus», «BoccraHoBieHue yeca
rocJie moxkapay, «9KocucTemMa o3epa», «ArpoueHos», «KpyroBopoT BeliecTB U MOTOK YHEPIHH B
arporieHosey, «IIpumepsl ypboskocucTem».

O6opynoBaHue: repOapuu pacTeHMid, KOJUIEKIIMM HACEKOMBIX, uyyella NTHIl U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBApUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTHyeckasi padora «M3yueHue u onucanue ypooIKOCHCTEMBD».

JladopaTopHas padora «/3ydeHue pasHOOOpa3usi MEJIKHX IMOYBEHHBIX UYJICHHUCTOHOTHUX B
Pa3HbIX YIKOCHCTEMAX).

IKCeKypeusi «IKCKypcHsi B TUNHYHBIA OuoreorieHo3 (B ayOpaBy, Oepe3HSK, €IbHUK, Ha
CYXO/JIOJIbHBII WM TOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKypCUs B arpodKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IKocucTeMa

buocepa — oOmernanerapHas o0ojiouka 3eMiM, TJI€ CYILIECTBYET WIM CYLIECTBOBAIA
*u3Hb. PazButue npencrtasienuii o ouocdepe B Tpyaax J. 3tocca. Yuenue B. U. BepHaackoro o
6uocdepe. Obnactu 6rocdepsl u e€ cocran. JKuBoe BeliecTBo OHOChEpPhl U ero PyHKIHH.

3aKOHOMEPHOCTH CyIlecTBOBaHUs Ouocdepsl. OcobeHHOCTH OHOChephl Kak TIiI00aabHON
sKocucTeMbl. JluHamuuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTbl  Bemects U
OMOreoXMMHYECKHe UKIBI (Yriiepoia, a30Ta). PUTMUYHOCTE sBNIEHUH B Onocdepe.

3oHanbHOCTE OMOchepsl. [lonstne o 6uome. OCHOBHbIE OMOMBI CYIIH: TYHJpa, XBOWHBIE
jeca, CMEIIaHHbIe M IIWPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, IyCTBIHU, TPOMUYECKUE Jeca,
BBICOKOTOpbs. KitnMaT, pacTuTenbHbIN U )KUBOTHBIM MUP OHOMOB CYIIIH.

CrpykTypa U (yHKUHUS )KUBBIX CHCTEM, OIIEHKAa MX PECYpCHOI0 MOTeHIHana u OuochepHbIX

GyHKIUH.



JdeMoHcTpanuu

[Hoptpertsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemsl: «l'eochepsr 3emamn», «Kpyrosopor azora B mpupoae», «KpyroBopot
yriaepoaa B npupoje», «KpyroBopor kuciopoaa B npupojae», «KpyroBopoT Bosl B IPUPOAE»,
«OcHoBHBIE OMOMBI cymny, «Knumarnueckue nosica 3emuny», «Tynapa», «Taitray, «CMenianHbiit
necy, «llupokomucTBeHHsbIH ecy, «Ctenby, «CaBanHay, «Ilyctiasy, « Tponudeckuit Jecy.

O6opynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKalomias cpeaa

DKOJIOTHYECKHE KPU3KCHI U UX IpUUuHbL. Bo3neiicTBue uenoseka Ha Ouocdepy. 3arpsa3HeHue
BO3AYIIHOM cpeabl. OxpaHa BO3ayXa. 3arpsi3HEHHE BOJHOUM cpeibl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenne nouBbl. OxpaHa NOYBEHHBIX pecypcoB. M3menenune kinmara.

AHTPOTIOTEHHOE BO3/ICHCTBHUE HA PACTUTEIBHBIA U KUBOTHBIN MUpP. OXpaHa pacTUTEIHHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMITBI OXpaHbl pupoabl. KpacHsie kHUTH. Oc000 OXpaHseMbie
npupoanbie Teppuropun (OOIIT). borannueckue cajapl ¥ 300JI0THYECKUE TAPKHU.

OcHOBHBIE TIPUHIUIIBI YCTOMYMBOTO PAa3BUTUS UEIOBEYECTBA W MPHUPOAbL. PammonanbHOE
MPUPOJIONIOJIL30BAHNE U COXpaHEeHue Ouosormueckoro paszHooOpazust 3emun. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX SKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca U
€ro BEpOSATHBIE MOCJIECTBUSL.

Pa3BuTHe METO/I0B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MpolieccoB. CucmemHvle
uccneoosanusi nepexooa K pecypcocbepezaiowell U  KOHKYPEHMOCHOCOOHOU  SHepeemuxe.
buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanouvie ungopmayuouHvlie cucmembsl,
obecneuusarouue 00OCMyn K uHpopmayuu no cOCMoaHUI0 0moeibHuIX U008 u dxocucmem. OcHogol
aKopeaburumayuu 3Kocucmem u cnocobos 00pvoLl ¢ Ouonospedcoerusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpauuu

Tabmuibl 1 cxembl: «3arps3HeHue aTMocheps», «3arpsi3HeHne ruapochepr», «3arpsi3HeHHE
nouBb», «llapHukoBbI 3PdexT», «Ocob0 oxpaHseMble NPUPOIHBIE TeppUTOpUN», «Moaenu
YIPaBISEMOTO MUPAY.

Ob6opynoBanue: gororpaduu oxpaHsAEeMbIX pacTeHU U KUBOTHBIX KpacHoil kHuru Poccuiickoii
Oenepanun, KpacHolt KHUTH peruoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MUA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS OOYyYaroUIMMHCS
IIpOrpamMmM CpeHero oouiero o0pa3oBaHus: JINYHOCTHBIE, METAIIPEMETHBIE U MPEMETHBIE.

B cTpykType JHMYHOCTHBIX PE3ylIbTaTOB OCBOCHUS MPOTpaMMbl MO OHOJOTMU BbIJIEIEHBI
CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE 00YyUJaIOIIMMHUCS POCCUHCKOM Ipa)/1IaHCKOM UIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEACIICHUIO, Haluyue MOMueayuu K
00y4eHHIO OUOJIOTHH, YereHanpasieHHoe pa3eumiue BHYTPEHHUX yOeXIeHUN TUYHOCTU Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH U HCTOPUYECKUX TPAIULMHA Pa3BUTHs OMOJOTHUECKOTO 3HAHUS, 20MOBHOCHb
u cnocobnocms OOYYAIOUIUXCA PYKOBOJCTBOBATbCS B CBOEH JIEATENIBHOCTH ILIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMH, TNPUCYIIMMHU CHCTEME OHOJIOTUYECKOTO O0Opa3oBaHUs, Haiuyue



npagoco3nanus KOJOTHUECKOU KYIbTYPbI, CHOCOOHOCMU CMA8UmMb LEIH U CTPOUTH KUIHCHHBIC
IIJIaHBbI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOEHUS MPOTPaMMBbI 1O OWOJOTHH JOCTHTAIOTCS B €AWHCTBE
y4eOHOIl M BOCIHUTATEIBHON AEATEIBHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCHHCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMM M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMM, NPUHSATBIMU B
oOmiecTBe mMpaBWJIaMH W HOPMaMH IOBEICHUS W CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUS M CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEM MO3ULMK JMYHOCTH, NATPUOTH3MA U
YBOXEHMSI K 3aKOHY W IPaBONOPSAAKY, YEJIOBEKY TpyJa M CTaplieMy I[OKOJEHHUIO, B3aUMHOIO
YBa)KEHMsI, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJIEANUIO U TPAAULIMSIM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit denepaunu, IpuUpoJIe U OKPYKAIOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOECHUS y4eOHOro mpeamera «buosorus» IOJKHBI OTpaxaTb
TOTOBHOCTb M CIOCOOHOCTh OOYYaOIIMXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEXJIEHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00I11eCTBa, pacllipeHHe )KU3HEHHOTO
OTIbITA M OIBITA JESITEILHOCTH B MPOLIECCE PEeaTU3alMi OCHOBHBIX HAMpaBlIEHUI BOCIUTATEIbHOMN
NeSITEeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaskaaHcKOro BOCIMTAHMS:

cOpPMUPOBAHHOCTh ~ TPAXKIAHCKOM  mo3uuuu  oOyyaromierocss Kak aKTHMBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOT0 0OIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MpaB M OOsf3aHHOCTEH, yBa)keHHE 3aKOHa U
MIPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKON IESATENbHOCTH MPHU CO3JAHUM YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO03HABATENbHbIX 3a/1a4, BHIIIOJHEHUH OMOJIOT MUECKUX 3KCTIEPUMEHTOB;

CIOCOOHOCTH OTPEAEATh COOCTBEHHYIO MO3UIIMIO MO OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOM
JKM3HU U O0BACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JIEHCTBUAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOeXKACHUSAMHU, KYJIbTYPHBIMU [ICHHOCTSIMU U COLIMATbHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJHEHHUS Yy4eOHBIX,
[I03HABATEJIbHBIX U UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHHS] K MHEHHUIO ONIIIOHEHTOB
MIpH 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

FOTOBHOCTh K T'YMaHUTApPHOU U BOJOHTEPCKOU IEATEIbHOCTH;

2) HIaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON Tpa’kKJaHCKOM HICHTHYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepea PoiauHoM, ropaoctu 3a cBoil kpaii, cBoro Poauny,
CBOH $I3bIK U KYJBTYPY, IPOILLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K NMPUPOJHOMY HACIEAUIO0 U NaMATHUKAM MPUPOJbI, TOCTHKEHUSAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CMOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE M pa3BUTHE OHOJIOTUHU,
MOHMMAaHUS 3HAYeHHss OHOJOTMM B TIO3HAHMM 3aKOHOB MPHUPOJBI, B JKU3HM UEJIOBEKa MU
COBPEMEHHOT0 00I11eCTBa;

uzaenHas yoexx1I€HHOCTb, TOTOBHOCTD K CIIY’KEHUIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTD 3a
ero cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHE JYXOBHBIX LIEHHOCTEN POCCUIICKOTO HApOJIa;

c(OPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHUS;



CIIOCOOHOCTH OIICHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUMBOTO OYyIIEro;

OTBETCTBEHHOE OTHOILIIEHHUE K CBOUM POJUTENSIM, CO3/JaHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOTr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAsh ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHHUE SMOIIMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKECHHMIO B pa3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHUE IMPOSBISATH
KauecTBa TBOPUYECKON JIMUHOCTH;

5) puszuyeckoro BocnuTanus, (GOPMUPOBAHUSA KYJILTYPbI 310POBbSI 1 IMOLMOHAJIHLHOIO
Os1aromosyqusi:

MMOHMMAaHUE W pealn3alus 3J0pOBOTO U Oe30macHOro obpasa KU3HU (370POBOE MUTAHUE,
COOJI0/IEHNE TUTUEHUYECKUX TMPaBWI U HOPM, COATAaHCHUPOBAHHBIM PEXUM 3aHITHH M OT/IHIXA,
perynsipHasi puznUecKas akTHBHOCTD), O€pPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHHMS
K COOCTBEHHOMY (PM3UUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

TMOHMMAaHHE TIEHHOCTH TIPABUJI WHIUBUIYaTbHOTO M KOJUICKTUBHOTO 0€301MacHOTO TOBEACHUS
B CUTYAITUSX, YIPOXKAIOIINX 3J0OPOBbIO U JKM3HHU JIFOJICH;

OCO3HAHUE TIOCJIEJICTBUA W HENPUITHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOTOJI,
HapKOTUKOB, KypeHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOI00UE;

TOTOBHOCTh K aKTHBHOM NIEATENbHOCTH TEXHOJOTMYECKOW M COIMAIbHOW HamlpaBlIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TaKyIO IEATEIbHOCTB;

UWHTEpeC K pa3inyHbIM chepam mNpoecCHOHATBHOW NEeSTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOpP Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIE KU3HEHHbBIE TIAHBL;

TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHMI0O M caMOOOpa30BaHUIO Ha MNPOTSHKEHUU Beei
KU3HU;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHKY XU3HU Ha 3emiie,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIICHUE YPOBHS DKOJIOTMYECKON KYyJIbTYphl: MPHUOOPETEHHE OMNbITa [JIAaHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX IMOCIEICTBUI IJIs1 OKPYXKAIOUIEH cpeabl;

OCO3HaHHKE TTI00aJIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTel UX pelIeHHUs,;

CIOCOOHOCTH UCMOJIB30BaTh MPUOOpETaeMble TPU U3YUSHUN OMOJIOTUY 3HAHUS U YMEHHUS IpU
peuieHny mpoOaeM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOJIONOIB30BAHUEM (COOIIOCHHE PABHII
MOBEJICHUs B MPUPO/JIE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECUS B KOCHCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEPHI);

AKTUBHOE HEMPUITHE IEUCTBUM, MPUHOCAIIUX BpE OKPYXKaroLEel MPUPOJHON Cpelie, yMEHue
MIPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTHYECKHUE TOCIEACTBUS MPEANPUHUMAEMBIX NTEHCTBUN U
MpeAOTBPALLIATh UX;

HaJu4YMe Pa3BUTOrO HSKOJOTHMYECKOTO MBIIIJIEHUS, 3KOJOTUYECKOW KYJIbTYpbI, OMBITA
JESATENbHOCTH  JKOJOTMYECKOW  HANpaBICHHOCTH, YMEHHMS  pPYKOBOJCTBOBATbCS HMH B
M03HABATENbHOM, KOMMYHHUKAaTUBHOM W COLUMAJIbHOM NPAaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JIEATETbHOCTH SKOJIOTMUYECKON HANPaBIEHHOCTH;



8) HeHHOCTH HAYYHOr0 MO3HAHUSL:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH S
HAayKH ¥ OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JUAJOre KYIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYIbTYpPhl KaK CPEIICTBA B3aUMOJICHCTBHS
MEXy JIIOJIbMU U TIO3HAHUSI MUPAa;

MOHMMAHKUE CHEIU(PUKHA OWOJIOTMM KaK HayKd, OCO3HaHHS €€ poim B (OPMHUPOBAHHU
palMOHAIBbHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUM IIEJIOCTHOIO MPEACTABIEHUS 00 OKpYKaoleM
MHUpE KaK O eJMHCTBE TPUPO/IBI, YSIOBEKA M OOIIEeCTBA, B TIO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH
Y PEIICHUH TPOOJIEM COXPaHEHHS PUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JUIsi COBPEMEHHOUW NMBIJIM3AIUU: OOECreUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3JaHWUE TIEPCIIEKTUBHBIX OMOTEXHOJOTHUM, CIHOCOOHBIX
pemaTh pecypcHble MpOOJIeMbl Pa3BUTHSI YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOATBHBIX
9KOJIOTUYECKUX TpoOJIeM U obOecreueHus mepexojia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATBHOMY
WCIIOJIb30BAHUIO TIPUPOAHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUU OHMOJIOTMYECKMX 3HAHWN B IEJISX TMOBBIIIECHUS OOmIei
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTH (yHKIIMOHAIBHOM
rPaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH OUOJIOTHH;

MMOHUMaHHWE CYIIHOCTH METOJIOB TIO3HAHMS, WCIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH  HCIIOJIB30BAaTh TIOJlydaeMble 3HAHWSA JUId aHaiu3a W OOBSCHEHUS SBJICHUIN
OKPY)KAIOILIEr0 MHpa M MPOUCXOIANIMX B HEM H3MEHEHHUM, yMeHue JenaTh O0OOCHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIHUXCS JAaHHBIX C LEJIbl0 MOJy4eHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS peLIeHHs TpoOieM
B pEAIbHBIX KU3HEHHBIX CUTYaLHSIX;

OCO3HAHHE ILIEHHOCTH HAy4YHOW MAEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO M
HCCIIEIOBATENIbCKYIO ACSITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIE;

FOTOBHOCTb M CHOCOOHOCTh K HENPEpbIBHOMY O0Opa30BaHUI0O M CaMOo0Opa3oBaHHIO, K
AKTUBHOMY TIOJIyYCHHUIO HOBBIX 3HAHMA 1O OWOJOTMM B COOTBETCTBUU C I>KHU3HECHHBIMU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpeI{MeTHHC pe3yibTaTbl OCBOCHUMA y‘l€6HOl"O npeamMceTa «buonorus» BKIIOYAIOT:
3HAa4YUMBbIC JUIA (1)0pMI/IpOBaHI/I$I MHUPOBO33PCHUA o6yqaloumxc;1 MCKIUCHUIITIMHAPHBIC
(MC)KHPCIIMCTHLIG) O6H_IeHay‘IHBIC IMOHATHA, OTPAXAINUC LHEJIOCTHOCTD HaquOﬁ KapTHUHBI MUpPa U
CHGHI/ICI)I/IKy MCTOAOB TIO3HAHHS, HCIIOJIB3YEMbIX B CCTCCTBCHHBIX HAYKaX (BeH_[eCTBO, SHEpTru:,
SABJICHUE, ITPOICCC, CUCTCMA, Hay‘lHLIfI (l)aKT, IMPpUHIUII, TUTIOTE3a, 3dKOHOMCPHOCTb, 3dKOH, TCOPHAI,
HUCCICIJOBaHUC, Ha6J'IIO,[[eHI/Ie, HU3MEPCHUC, OKCIICPUMCHT U L[pyme); YHUBCPCAJILHLIC y‘le6HHe

JercTBUs (HO3H8.B8.TCJ'IBHBIG, KOMMYHHUKATHUBHELIC, peFYJIHTI/IBHBIC), O6€CH€“II/IBaIOH_[I/Ie
(bOpMHpOBaHHe (bYHKI_II/IOHaHBHOﬁ T'paMOTHOCTH H COIMMAIPHOM KOMIIETCHIINHU o6yqa}0m14xcs[;
CIIOCOOHOCTH 06yqa}ouu/1xc;1 HCIIOJIB30BAaTh OCBOCHHBIC MCKIUCHUIITIMHAPHEBIC,

MHUPOBO33pDEHUYECKHE 3HAHUS W YHHUBEpCAJbHbIE YyueOHble JEHCTBHS B MO3HABATEIbHOU U
COLIMATIHON ITPAKTHKE.

B pesynbrate wu3yueHus OWMOJOIMH Ha YPOBHE CcpeaHero oOmiero o0pa3oBaHHUS Yy
oOyyaromierocsi OynyT chopMUpOBaHbI IO3HABaTeIbHbIE YHHUBEpCAJIbHBIE YdeOHbIE eicTBuS,



KOMMYHHKATHBHBIC YHUBEpPCAIbHBIC YUCOHBIC NCHCTBUS, PErYISATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE
NEHCTBUSL, COBMECTHASI IEATEIbHOCTb.

MeranpeaMeTHble pe3yabTaTbl OCBOEHHUS MHpPOTpaMMbI CPEJHEro o0mero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 0a30BbIe JIOTHYECKHE JeHCTBUA:

CaMOCTOSTENIbHO  (OPMYIIMPOBATh M aKTYaJIM3UPOBATh MPOOJIIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBINIJICHUS (aHaIu3a, CHHTE3a,
CpaBHCHHS, KiacCupuKanuu, oOOOMEHN), PACKPhIBATh CMBICT OWOJOTHYECKUX TITOHSATHN
(BBLIEISITH UX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBS3U C IPYTUMU TIOHSATHSIMH );

OTNpeNeNsATh IEIN JEATeNbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIILHOCTU C IOCTABICHHBIMU IIEIISIMHU;

WCII0JIb30BAaTh OWOJIOTMYECKUE TOHATUS [UIsl OOBsICHEHHMsS] (DAaKTOB M SIBJICHUM KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, IO aHAJIOTHH), BHISBISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SBJICHHSAX, (DOPMYTHUpPOBATH BBIBOILI U
3aKITIOUEHUS;

MPUMEHSATh CXEMHO-MOJICTIbHBIE CPEJCTBA IS TPEACTABJICHHS CYIIECTBEHHBIX CBS3EH WU
OTHOIIIEHWH B HW3Y4aeMBIX OHMOJOTHMYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUUH pPA3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

paspabaThiBaTh IUJIaH peuIeHHs MPoOIeMbl ¢ yUETOM aHaIM3a UMEIOLIUXCS MaTepUaIbHbIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBbHOCTb, OIICHHBATh COOTBETCTBHE pE3YIbTATOB LETSM,
OIICHUBATh PUCKU MOCJEICTBUN ACATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPAabOTy B YCIOBHUSX pEANbHOrO, BUPTYyaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbIE HCCJIEA0BaATEILCKHE JeCTBUA:

BIIQJIETh HAaBbIKAMU Y4eOHO-MCCIIEOBATEIbCKOM U MPOEKTHOW AESITeIbHOCTH, HaBBIKAMH
paspelieHus MnpooieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOMCKY METOJIOB
pElIeHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh pPAa3lM4yHble BUJBI JESITENBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpETANH, NPeoOpPa3OBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CHUTYyallUsX, B TOM 4YHCIE IpHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(¢bopMHpOBaTh HAYYHBIA THUI MBIIUICHUS, BJIAJeTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (HOPMYTUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHOUN MAEATEIbHOCTH U
KU3HEHHBIX CUTYAIIHIX;

BBISIBIISITh IPUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJHU3UPOBATh 3ajauy, BbIJIBUTATh TUTIOTE3Y
e€ peleHus, HaX0AUTh apTYMEHTHI JJIsl JOKa3aTeNbCTBAa CBOMX YTBEPXKICHUH, 3aJaBaTh MapaMeTphl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TMOJIyYECHHBIC B XOJE PEIICHHS 3aJaud pe3yNbTaThl, KPUTUUECKU OIEHUBATH
UX I0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBAThH MPHUOOPETEHHBIN OIIBIT;



OCYIIECTBIISTh LEJICHAIPABICHHBIH TONCK MEPEeHOCa CPEACTB U CIOCOOOB NEHCTBUS B
podecCHOHANBHYIO CPEY;

yMETb  IIEPEHOCUTh  3HAHMS B  [IO3HABATEIbHYIO U  IPAaKTUYECKyl0  oOnactu
KU3HEJEATEbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBbIE MWJIEW, IpeajaraTb OpPUTHMHAJIbHBIE NOJIXOJbl U PEIICHUS, CTaBUTH
poOJIeMBbl M 3a/1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX HH(pOpMamuu (TEKCTe ydeOHOTO mocoOus,
Hay4YHO-TIONYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CJIOBApSX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHbIX, B VHTepHere), aHanuM3upoBaTh HH(OPMALMIO pA3IUYHBIX BHUIOB U  (QopMm
MIPE/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(¢bopMynupoBaTh 3anpockl W TNPUMEHSATh pa3IMyHbIE METOJIbl MpPU IOUCKE U O0TOOpe
OrosIorMuecKo nHPpOpMaIuU, He0OX0MMOM JIJIsl BBITIOJIHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT MCHOJIb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMYy MpEICTaBICHUS OMOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduky, TuarpaMmmsl, TaOIHIbI, PUCYHKH U IPYTOE€);

WCIIOJIb30BaTh HAy4YHBIH $3bIK B KauyecTBE CpelIcTBa Hpu paboTe ¢ OMOJOTHYECKOM
nHpopmanyend: TPUMEHITh XUMHUYECKHe, (U3MYECKHe M MaTeMaTU4YeCKHUe 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBHMaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh UM MpPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIQJICTh HABBIKAMM  pAclO3HaBaHWsI M 3alIUTHl  MHGOpMAIMH, HHPOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax *KU3HHU, aKTUBHO Y4aCTBOBATh B IMAJIOTE WU
JMCKYCCHU TIO CYIIECTBY 00CYKIaeMOil TeMbl (YMEHHE 33/1aBaTh BOMPOCHI, BHICKA3bIBATH CYXKICHUS
OTHOCHUTENILHO BBITIOJHEHUS MpeajaraeMoi 3ajadyu, y4YUThIBAaTb WHTEPEChl U COTJIACOBAHHOCTh
MO3ULUI APYTUX YYaCTHUKOB AUAJIOTA WM JUCKYCCHUH);

pacrno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAYEHHUE COLMAIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HHUKHOBEHHSI KOH(MIMKTHBIX CHUTYallMi, YyMETh CMAr4aTb KOH(DIUKTBI U BECTU
MIEPETOBOPHI;

BIIAJIETh Pa3UYHBIMU CIOCOOAMU OOIIEHUS M B3aUMOJACWUCTBUS, MOHUMATh HAMEPEHUS
JOPYTUX JIOACH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K COOECEIHHKY M B KOPPEKTHOU (opme
(bopMyIupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas1 1esITeIbHOCTh:

MIOHMMAaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAaHAHON M WHAMBUIYaIbHOH paboThI MpHU
pemeH OMOJOrHYecKord MpobaeMbl, 0O0CHOBBIBATE HEOOXOIUMOCTh NMPUMEHEHUS T'PYMIIOBBIX
(bopM B3aUMOAEHUCTBUS NPH pelIeHNH y4eOHOM 3a1auu;

BBIOUMpAaTh TEMATHKYy W METOJbl COBMECTHBIX JEHUCTBUI ¢ y4y€TOM OOLIMX HMHTEPECOB U
BO3MOYHOCTEHN KaX/I0TO YjeHa KOJUIEKTHBA;

MIPUHUMATH LIEJIN COBMECTHON JI€ATENbHOCTH, OPIraHU30BBIBATE U KOOPAUHUPOBATH JAECHCTBHUS
o €€ JOCTWKEHUIO: COCTaBJIATh IUIAH JCUCTBUM, paCHpeleisaTh pPOJU C YYETOM MHEHUH
YYaCTHHUKOB, 00CY>KIaTh pe3yabTaThl COBMECTHON pabOTHI;



OLICHMBATh Ka4€CTBO CBOEI0O BKJIA/A U KaK/I0I'0 YYaCTHUKA KOMaHJbl B OOIIMI pe3yabTaT 110
pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTh HOBBIE IPOEKTHI, OLICHUBATh HJIEM C TO3UIMU HOBU3HBI, OPUTHMHAILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh IO3UTUBHOE CTPATErMUECKOE MOBEACHHUE B PA3IIMYHBIX CUTYaLUsAX, IPOSIBIATh
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMU PEryJATHBHBIMU J1€liCTBUAMM:

1) camoopranusanus:

HCII0JIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl BHISIBIIEHUS IIPOOJIEM M MX PELICHUS B AKU3HEHHBIX
1 y4eOHBIX CUTYaIIUSX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHX 3HAHUU 11€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TOCTYIKAax IO OTHOLICHUIO K KWUBOW MPHUPOJE, CBOEMY 3J0POBBI0 M 3J0POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIISATh IIO3HABATEIbHYIO JAEATEIbHOCTb, BBISBISATH HPOOJIEMBI,
CTaBUTh U POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AEATEIbHOCTU U )KM3HEHHBIX
CUTYaIHsIX;

CaMOCTOSITENIBHO COCTaBJIATh IJIaH PEUIEHUS MpOoOJeMbl C YYETOM HMMEIOIIUXCS PECypCcoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEOUTEHUII;

JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IMHUPOKON SPYAMIIMH B Pa3HBIX 007IaCTIX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHUBBI B JESATENbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIaJIETh HAaBBIKAMHU MO3HABATEIbHON perIeKCHU KaK OCO3HAHHUs COBEPIIAEMBIX ACHCTBUM U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, NCIOJIB30BaTh NMPUEMBI pediaekcuu st
OILICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX IIPU aHATHU3E Pe3y/IbTaTOB ACSITEIbHOCTH;

3) npuHsATHE ce0N M IPYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS coJiepXkaHus ydeOHoro mnpenmera «buomorus» Ha
yriyOJa€HHOM YpOBHE OpPHEHTHPOBaHbI Ha oOecrieueHue MpoQUIBLHOrO OO0y4eHHs 00ydaromuxcs
6uonornu. OHU BKITIOYAIOT: CIIELU(HUECKUE Ui OMOJIOTUN HaydyHbIe 3HAHHS, YMEHUS U CIOCOOBI
JEUCTBUI 1O OCBOEHUIO, MHTEpPIpETAllMd M MpeoOpa30BaHUIO 3HAHWUN, BHUJbI AEATEIBHOCTU IO
MOJIy4eHUIO HOBBIX 3HAHUM M MX NMPUMEHEHHUIO B pa3IMYHBIX Y4eOHBIX, & TAaKK€ B peabHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHble pe3yabTaThl IPEACTaBICHBI 10 TOJaM U3y4EeHHUS.



[IpenmeTtHbie pe3ynbTaThl OCBOCHHS ydeOHOTO mpeamera «buonorus» B 10 Knacce 1OIKHBI
OTpaxartb:

c(OPMHUPOBAHHOCTh 3HAHHIA O MECTE€ M POJIM OMOJOIMH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B TIO3HAHUHM 3aKOHOB MPUPOJIBI M PELICHUN
npo0JsieM PaMOHAIBHOTO TPHPOJIOTIONB30BaHMs, O BKJIA/IE POCCHICKUX M 3apyOe)KHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH,

BJIQJICHUE CHUCTEMOW OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliue
OMOJIOTUYECKAE TEPMUHBI W TOHATUS (OKU3HB, KIIETKA, OPraHu3M, METadOJIHM3M, TOMEOCTas3,
caMOperyJslus, caMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTb, MU3MEHUMBOCTb, POCT U Pa3BUTHE),
ouonorndeckue Teopuu (kiaerodnas reopus T. [lIBanna, M. Illneiinena, P. Bupxosa, xpomocomHast
Teopusi HacneAacTBeHHOCTH T. Moprana), yuenus (H. U. BaBunoBa — o nerTpax MHOr000pasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€1MHOOOPa3usi MOTOMKOB IEPBOTIO MOKOJICHUS,
pacllerneH s, YUCTOThl TaMEeT, HE3aBUCUMOT0 HacienoBaHus I'. MeHens, roMoJI0ruueckux psjaoB
B HaciencTBeHHOM n3menunBocty H. Y. BaBuiosa), npuHIUNb (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMH HAay4YHOT'O MO3HAHMS, HCIOJIb3YEMBIX B OHOJOTMYECKHX
HCCIIEIOBAaHUSX KUBBIX 00BEKTOB (OTMCAHNE, U3MEPEHNE, HAOII0JeHHE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHUOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hcie OakTepuil, rpuOoB, pacTeHUM,
KUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTaHOB M CHCTEM OpPraHOB PACTEHM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB JKU3HEAEATEIHHOCTH, MPOTEKAIOIINX B OPraHU3Max pacTeHHH, dKUBOTHBIX U YeIIOBEKa,
OMOJIOTMYECKHX TPOIIECCOB: 0OMeHa BelecTB (MeTaboIM3M), IPEBPAIICHHS SHEPTHH, OPOXKEHUS,
aBTOTPO(PHOTO U TeTepOTPO(PHOrO TUIIOB MUTaHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
rameToreHesa, aMOpuoreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOKEHUS, UHIUBUIYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMO/ICHCTBHSI T€HOB, FeTepo3rca, HCKYCCTBEHHOTO 0TO0Da;

YMEHHME YCTaHABJIMBATh B3aUMOCBSI3M MEXAy OpraHOMJaMH KIETKH U HUX (QYHKUUAMH,
CTpPOEHHEM KJIETOK Pa3HbIX TKaHeW M UX (PYHKUUSMHU, MEXKIYy OpraHaMH U CUCTEMaMHU OpPraHoOB Y
pacTeHMiA, )KUBOTHBIX U YEJIOBEKa U UX QYHKIUAMHU, MKy CUCTEMaMU OPraHOB M X (QYHKIUSMHU,
MeXIy 3TariaMyd 0OMeHa BEIIEeCTB, dTarnamMH KJIETOYHOTO LUKJIA U KU3HEHHBIX I[UKIOB OPraHu3MOB,
JTanamMu SMOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (DeHOTHNOM, (GEHOTUIIOM U (HAKTOPaMU CPEJIb
0o0UTaHu;

YMEHHE BBISBIATH OTIMYUTEIbHbIC NPU3HAKK >KUBBIX CHUCTEM, B TOM YHCJE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLIUE APTyMEHThI, OMOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY JIJISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHYECKUX TPYIIIL,

yYMEHHE peliaTb OUOJOTHYEeCKHEe 3a7a4yH, BBISIBISATh MPUUMHHO-CIEACTBEHHBIE CBA3U MEXIY
UCCIIETyeMbIMU OHOJOTHYECKUMHU TPOLIECCAMU M SIBJICHHUSIMH, JeNIaTh BBIBOJBI M IPOTHO3BI HA
OCHOBAHUU TMOJYYCHHBIX PE3YIbTATOB;

YMEHHUE BBINOJHATH JIa0OpaTOpHble M MpPaKTUYeCKHe paboThl, COOMIOAATh MpaBWila MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYJOBAHUEM;

YMEHHME BBIABUIATH THIIOTE3bl, IPOBEPATh HX OKCIEPUMEHTAIBHBIMU  CPEACTBAMH,
bopMynupys 1eNb UCCIEI0BAaHNS, aHATTM3UPOBATh MOJTYUYEHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE YYacTBOBaThb B Yy4eOHO-MCCIIENOBATENbCKOM paboTe Mo OHOJOrMH, 3KOJOTHH U
MEAULMHE, TMPOBOJUMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJUYHO MPEICTABIATH
MOJIydEeHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;



YMEHHUE OLIEHUBATh STUYECKUE acTIeKThl COBPEMEHHBIX MCCIIEIOBAHUI B 0071acTH OUOJIOTHH U
MeAULMHBI (KIIOHUPOBaHUE, HCKYCCTBEHHOE OILIOIOTBOPEHHUE, HAIIPABICHHOE H3MEHEHUE TeHOMa U
CO3/1aHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIICCTBIISATh OCO3HAHHBIN BBHIOOP Oynymiel mpodecCHOHATbHON AEATEeIhHOCTH B
oOmacti OMOJIOTHH, MEIUIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEIILCKOTO XO3SCTBA, MHUIEBON
MPOMBIIIICHHOCTH, YIIIYOJSTh MO3HABATENbHBIM WHTEPEC, HANPABICHHBI HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH MPOQeccCuu W MPOJODKEHHE OMOJIOTHYECKOTO 00pa30BaHUS B OpraHH3AIMAX
cpenHero mpodeccuoHaIbHOTO M BRICIIET0 00pa3oBaHusI.

[IpenmerHbie pe3ynbTaThl OCBOCHHS ydeOHOTO mpeamera «buonorus» B 11 Knacce nOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHWI O MECTE€ M POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHWU 3aKOHOB
MPUPOJBI M PEIICHUHM SKOJIOTUYECKUX MPOOJIEM YelOBEYECTBA, a TAK)KE B PEIICHUH BOIPOCOB
paMoOHATBFHOTO MPUPOONOIB30BaHUSA, U B (POPMHPOBAHUN IIEHHOCTHOTO OTHOIICHUS K MPUPOJE,
oOLIECTBY, YEJIOBEKY, O BKJIaJ€ POCCHUICKUX M 3apyOekHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OUOJIOrnH;

YMEHHE BJANIETh CHCTEMOW OHMOJOTWYECKHX 3HAHHA, KOTOpas BKIIIOYAET OTPEACICHUS W
MOHWMAaHUE CYNIHOCTH OCHOBOTIOJIATalOIUX OWOJOTHYECKHX TEPMHHOB U TOHATHH (B,
sKkocucTteMa, Owuocdepa), Oumosormueckue Teopuu (dBomormoHHass Tteopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBoitonuu), ydeHus (A. H. CeBeproBa — 0 MHyTaX M HampaBJICHUAX
ssostonun, B.U. BepHanackoro — o 6uocdepe), 3akonsl (reHeTnueckoro paBHoBecust k. Xapau u
B. BaiinGepra, 3apoasmmeBoro cxoactBa K. M. boapa), mpaBuna (munumyma FO. JluGuxa,
AKOJIOTUYECKOU MUPAMUIBI SHEPTHH ), TUTIOTE3bI (THroTe3a «mupa PHK» V. 'unbepra);

YMEHHME BIJIAJIETh OCHOBHBIMM METOJAAMHM HAyYHOTO [O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTMYECKUX HCCIEJOBAHUSAX JKMBBIX OOBEKTOB M OJKOCHCTEM (ONHMCaHUE, W3MEpEHue,
HaOJI0/IeHNe, SKCIEPUMEHT), Croco0aMu BBISBICHHS U OLICHKH AHTPOTIOI€HHBIX H3MEHEHHH B
MIPUPOJIE;

YMEHHME BBIACATh CYIIECTBEHHbIC MPU3HAKU: BUJOB, OHOrEOLIEHO30B, HSKOCUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, JBUXKYIIETO M  Pa3pblBAaIOIIErO E€CTECTBEHHOTO 0TOOpa,
AIJIONATPUYECKOT0 U CUMITATPUYECKOT0 BUI000PAa30BaHMUsI, BIMSHUS IBUXKYIIUX CHUIT SBOJIIOLIMH Ha
reHo(oH ] MOMYJSILIUK, TMPUCHIOCOOICHHOCTH OPraHu3MOB K cCpelae OOuTaHMs, dYepelOoBaHUS
HaIpaBJICHUN IBOJIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXIY IMPOLIECCAMH ABOJIIOLNHU, TBUKYIIMMH CHIIAMU
aHTPOMOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCUCTEM U MPUCIIOCOOICHUSIMU K HUM OPraHU3MOB;

YMEHHE BBISBISATH OTIUYUTEIbHBIC TPU3HAKU JKUBBIX CUCTEM, MPUCIOCOOIIEHHOCTh BHIOB K
cpene oOutaHus, aOMOTUYECKUX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aHMMOCBS3Eil
OpPraHU3MOB B COOOIIECTBaX, aHTPOIIOTEHHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTbI, OMOJOTMYECKYI0 TEPMHMHOJIOTUIO U
CUMBOJIUKY JJIs JI0OKa3aTelbCTBa POJCTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKHX TPy,
B3aMMOCBSI3U OPraHM3MOB M CpeAbl OOMTaHMS, €IUHCTBA YEIOBEYECKHX pac, HEOOXOAMMOCTHU
COXpaHEeHHs MHOrooOpas3usi BUJOB M SKOCHCTEM KaK YCJIOBMS COCYLIECTBOBAHHUS IPHPOJBI U
YeJI0BEUEeCTBa;

YMEHHE periath OMOJIOTHYEeCKHEe 3a7a4YH, BHISBISTh MTPUUYUHHO-CIEACTBEHHBIE CBSA3H MEXKIY
HCCIIETyeMbIMU OHOJIOTHYECKUMH TPOLIECCAMU M SIBJICHHUSIMH, JEeNaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBaHUU TOJTYYCHHBIX PE3YIbTATOB;



YMEHHUE BBINOJHATH JIA0OpPAaTOpHbIE M MpaKTU4YecKue paldoThl, cOOIIONaTh IMpaBHA IPH
paboTe ¢ yaeOHBIM U 1a00PATOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIABUIATH TUIIOTE3bl, IPOBEPSITh HX OKCIEPUMEHTAIBHBIMU  CPEACTBAMH,
(bopMynupys 1eNb UCCIET0BAHMS, aHATU3UPOBATH MOJyYCHHBIE PE3YyNIbTaThl U JIIaTh BBIBOIBI;

YMEHHE YYacTBOBATh B y4eOHO-HMCCIIEOBATENBCKON paboTe Mo OHOJOTHH, JKOJIOTHH U
MEJUIMHE, MPOBOAMMON Ha 0a3e LIKOJIbHBIX Hay4dHbIX OOIIECTB, W MYOJWYHO MPEACTaBIAThH
[IOJIyYE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(EPEHLINSIX;

YMEHHME OLIEHWBAaTh THUIOTE3bl W TEOPUUM O MPOUCXOXKACHUU IKU3HU, 4YEJIOBEKAa W
YeJIOBEUECKMX pac, O MPHYMHAX, IOCIEACTBUSAX M CHOC0o0ax NPEAOTBPALICHHUS TI00ATbHBIX
M3MEHEeHul B Ouocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oynyuied nmpogecCHOHaIbHON AEATEIbHOCTH B
o0nacTu OMOJIOTHH, KOJIOTUH, MPUPOAOIOJIB30BAHUS, MEAUIIMHBI, OMOTEXHOJOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEJIBCKOTO XO3SMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIYOJsATh MO3HABATEIbHbBIN
WHTEpEC, HANpPaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIONICH mpodeccun U MpoI0DKEHNE
OMOJOrMYecKoro oOpa3oBaHMs B OpraHU3alMsIX CpelHero mnpo(ecCHOHATBHOTO U BBICIIETO
oOpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 0.5
4 XHUMHU4YECKasi OpraHu3alys KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 2
6 OOMeH BelllecTB U MpeBpallleHne YHEPTHU B 9 !
KJIETKE
7 Hacnenctsennas ungopmanus u 9 0.5
peanuzanus e€ B KJIEeTKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUU OPraHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetuka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MOB 4 1
16 buoTtexHomorHs U CHHTETHYECKass OUOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢ppoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 3apok/ieHue U pa3BUTHE IBOJIIOLUOHHBIX 4
MIPEeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2
MaxkpoaBostonus 1 €€ pe3yinbTaTbl 6
I1
4 POMCXO0KIEHUE U Pa3BUTHE )KU3HH Ha 15 L5
3emuie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOTIOT€HES 10 1
DKOJIOTUSI — HayKa O B3aMMOOTHOILIEHUSAX
6 OPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
DKOJIOTHS BUJOB U HOITYJISILIUI 0.5
9 DKOJOoTHUsl COOOIIECTB. DKOIOTHUECKUE 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KocHCTEMA
11 UYenosek U OKpyxaromas cpeaa 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIIECTBA

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBaSI OopraHru3alua )XUBBIX CUCTEM

WcTopus OTKPBITHS U U3YYEHUS KIIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosorun. [Ipakrrueckas padota «M3yuenue
METO/I0B KJIETOYHON OHOIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'IBHBIC BE€IICCTBA KJIICTKH, UX
OuoJjioruyeckas POJIb

Opranuyeckue BeIIecTBa KJIETKH — OENKU.
JlaboparopHas paboTta «OOHapyxeHHEe
OCJIKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKIIUNY

0.5

CoiicTBa, K1accupuKanys u GyHKIUH
OenkoB

10

OpraHI/IquKI/Ie BCIICCTBA KIICTKH —




YTJIEBOJBL

11 Oprannueckue BeecTBa KJIETKH — JUIUIbI
Hyxkneunossie kucnotsl. JJHK n PHK.

2 JlaboparopHas padota «lccrnenoBanme 0.5
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOBY

13 Crpoenue u ¢pyukiuu ATO. Jlpyrue
nykieosuarpudocdars (HTD)

14 CexBenupoBanue [JHK. Metoasl reHOMUKH,

TPAHCKPUTITOMHUKH, IPOTCOMUKH

15 MeToibl CTPYKTYpHOM OHOJIOTHH

16 Tunsl knetok. [IpokapuoTnueckas KieTka
CrpoeHue s3yKapuoTHYECKOUN KIIETKH.

17 [IpakTueckas padota «M3yueHrue CBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIeTK!

OnHoMeMOpaHHbIE OPTaHOU bl KIIETKH.

19 [IpakTnueckas pabora «/3ydeHue qBUKEHUS 0.5
LUATOIIA3MbI B PACTUTENIBHBIX KJIETKaX)

[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKHU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 0.5
paborta «VccnenoBanue mia3Moin3a u ’
JIEIIa3MOJIN3a B PACTUTENbHBIX KIETKaX)

21 HemeMmOpanHbie opraHou/ bl KIETKU

22 Crpoenue u GyHKIUH s7pa
CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlabopaTopHas padora «3yuenue 0.5

CTPOCHHA KJICTOK Pa3JINYHBIX OPraHU3MOB»




AccumMwIALMs U JUCCUMWISALUS — JBE
CTOpPOHBI MeTabosn3Ma. Tumsl oOMeHa

24 BemecTB. JJabopatopras pabota «3yuenue 1
KaTaJIMTHYECKOH aKTUBHOCTH ()epMEHTOB (Ha
MpUMEpe aMuIa3bl WIK KaTajaasbl)»
@epMEeHTAaTUBHBIN XapakTep peaKuun
KJIeTOUHOTO MeTabonusma. JlabopaTopHas
25 pabora «M3yueHue pepMeHTaTUBHOTO 1 0.5
pacllerneHus epoKCuaa BOAOPoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTopsl U OEIKU-UHTUOUTOPBI 1
27 ABTOTpOGHBIN TUIT 0OOMEHAa BELECTB 1
28 doTocuHTE3 1
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHEHHUE MPoLeccCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»
AnHaspoOHbIe opraHu3Mbl. Bubl OposkeHus.
30 JlaGopaTtopHnas pabora «CpaBHEHHE 1
IIPOLIECCOB OPOXKEHUS U IBIXAHUS
31 AspoOHBIE OpraHu3Mbl. DTaIlbl 1
SHEPreTU4ecKoro ooMeHa
DOHeprust MEMOpPaHHOTO IpaIueHTa IPOTOHOB.
32 Cunre3 AT®: padora mpotoHHO ATD- 1
CHHTa3bl
33 Peakuuu MaTpuyHOro CUHTE3a 1
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1
35 Tpancnsauus u e€ sranbl 1
36 Koauposanue aMmuHOkHCcH0T. Postb pubocom 1




B OnocuHTE3€e OeIKa

Opranuzanys resoma y IpoKapuoT u

37
9yKapuoT

18 MonexynspHble MEXaHU3MBI IKCITPECCUHT
I'€HOB Y 3YKapuoT
Bupycbl — BHeKkIeTOUHBIC (DOPMBI KU3HH U

39 obnuratHele napasuThsl. [IpakTruueckas 0.5
pabota «Co3anue Moy BUpycay

40 BupycHble 3a001eBaHus YeIOBEKa,
JKUBOTHBIX, PACTEHUI

41 HanorexHomornu B OMOJIOTUN U MEIUIINHE

42 JKU3HEeHHBIN IUKIT KJIETKA

43 Martpuussiii cuare3 JTHK
Xpomocowmsl. JlabopaTtopHast pabora

44 «M3yueHnne XxpoMOCoOM Ha TOTOBBIX 0.5
MHKpOIIpenaparax»

45 JleneHne KICTKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlabGopaTtopHnas pabora «Habmoaenne Mmuto3a 0.5
B KJIETKaX KOHUMKA KOpEIIKa JyKa (Ha ’
TOTOBBIX MUKpPOIIpernapaTax)»

47 Perynsuus »kM3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak €IMHOE 11eJI0€

49 Txanu pacrenuii. JJaboparopnas pabota 0.5
«M3ydeHne TKaHEeH pacTCHUIN» ’
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «/3yyeHue TkaHen 0.5

KHUBOTHBIX»




Opransl. Cucremsl opranos. JlabopaTtopHas

51 paboTa «M3y4yeHue opraHoB BETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB 1

53 JIBuKEeHHe OpraHu3MOB 1

54 [Intanue oprann3MoB 1

55 [IuTaHne MO3BOHOYHBIX )KUBOTHBIX. |
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H :
YeloBeKa

58 TpancnopT BemIeCTB y OPraHu3MOB 1

5 KpoBeHnocHas cucrema no3BOHOYHBIX |

? KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMoB 1

61 3ammTa y opraHu3MOB 1

62 NmMmyHHas crucTeMa yeaoBeka 1

63 PaznpaxuMocTs 1 peryssnus y OpraHu3MoB 1

64 ['ymopanbHas perymsus 1 SHIOKpUHHAs |
CUCTEeMa KUBOTHBIX U YeJIOBEKa

65 ®opMbI pa3MHOKEHUSI OPTaHU3MOB 1

66 [TosoBOE pa3zmMHOXKEHUE 1

67 Meiios 1
I'amerorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 1 0.5

«I/I3yquI/Ie CTPOCHHUA ITOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIapaTax»




69

NHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3aksazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIMCTKOB

71

Poct u pazsutue xxuBoTHBIX. JlabopaTopHas
pa60Ta «BpIsiBIIEHUE TPU3HAKOB CXOJICTBA
3apOI[BIHIGﬁ IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHnas pabota «CTpoeHHE OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUID

0.5

73

Hcropus cTaHOBIEHUS U pa3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHEBIE IOHATHUSA ¥ CHMBOJIEI T€HETUKH.
JlaGopaTtopHnas paborta «JIpo3odmuiia kak
00BEKT TeHETUICCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEI0BaHUS IPU3HAKOB.
MoHoTHOpHAHOE CKPEIIUBAHHUE.
[IpakTnueckas padota "U3yuenue
Pe3yIbTaTOB MOHOTUOPUTHOTO CKpEUIUBAHUS
y npo30duiier"

0.5

76

HI/ITOJ'IOFI/I‘ICCKI/IC OCHOBBEI MOHOFI/I6pI/I,I[HOI‘O
CKpPCIIUBAHUA

77

AHa.]'H/ISI/Ipy}OH_ICC CKpCIIUBAaHUC. Henonnoe
JOMHUHHPOBAHUEC

78

JurubpunHoe ckpeuiuBanue. [Ipaktuaeckas
pabota «M3ydeHue pe3yabTaToB
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI»

0.5

79

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/I,I[HOFO




CKpEILLIMBaHUS

80 CuerieHHOE HaclleJOBaHUE ITPU3HAKOB 1
81 XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH 1
82 ['eneruka momna 1
83 ['eHOoTHN Kak 1IEIOCTHAsI CUCTEMA 1
24 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA |
pacTeHui, )KUBOTHBIX U YETIOBEKA
25 N3meHunBOCTE IpU3HAKOB. Buasl |
W3MEHYUBOCTH
86 MoaundukanroHHass K3MEHUYNBOCTh 1
BapranunonHsll psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas paboTa
87 «HccnenoBanre 3aKOHOMEPHOCTEH |
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH. 0.5
[TocTpoeHue BapuaiMoOHHOTO psja U
BapHallMOHHOW KPUBON»
28 I'enotunuyeckast K3AMEHYUBOCTb. |
KomMOunaTiBHast H3MEHYUBOCTh
MyranuonHast U3MeH4YUBOCTb. [IpakTuyeckas
89 pabora «Myrauuu y aApo3oduisl (Ha 1 0.5
TOTOBBIX MUKpPOIIpernapaTax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOIIecca. |
DONUreHeTHKa U SITUTeHOMUKA
91 I'eneruka yenoBeka. [IpakTudeckas pabora | 0.5
«CocTaBieHHE U aHAIU3 POJOCIOBHOIN ’
92 Meto bl METUIIMHCKON T€HETUKH 1
03 3HaueHHE MEIUIIMHCKON T€HETUKH B |

OpeaAOTBPAIICHUU U JICHCHHUU I'CHCTHYCCKUX




3a00JIEBAaHUI YEJIOBEKA

OCHOBHBIE TIOHATHUSI CCJICKIINU.
o4 JlaboparopHas pabota «/3yueHue copToB

KYJIbTYPHBIX PACTEHUI U MTOPOJ AOMAIIHUX
JKUBOTHBIX»

0.5

Mertomp! ceneKIIMOHHON pabOTHI.
95 JlabopaTtopHast pabota «3y4ueHue MeTo10B
CEJIEKIIMU PACTECHUIN

0.5

JIOCTHKEHMS CEJIEKIMU PACTEHHI U
96 XKUBOTHBIX. [IpakTHueckas padbora
«IIprBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHEe U UCTIOJIb30BaHUE
TeHETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka v OTpacib
98 npousBojicTBa. [IpakTuueckas padota
«M3ydeHne 00bEKTOB OMOTEXHOIOT U

0.5

OCHOBHBIE HAITPABJICHUSI CHHTETUYECKOU

» onoJsIornuu

100 XpOMOCOMHas ¥ TeHHask MHXEHEPHUs

101 Menuuuackrue OMOTEXHOJIOTUN

Pesepsuriit ypok. [ToBTOpenue, 06001ieHue,

102
CUCTEMAaTH3alMs 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne HMara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite u3ydeHusi ~ oOpazoBaTeibHbIE
padoTsbI padoThI pecypest
1 OpodonmonHas Teopust Y. Jlapsuna 1
) JIBH>KyIye CHIIbl ABOJIFOIMA BUIAOB 110 Y. |
JapBuny
3 Bbopr0a 3a cyiecTBoBaHue, €CTECTBEHHBIN U :
HCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHUH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [onmynsiuss — sneMeHTapHas eAMHULIA |
IBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecHus JIk.
7 Xapau, B. Baitn6epra. Jlaboparopnas | 0.5
pabora «BblisiBIeHUE U3MEHYUBOCTH Y ’
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUN 1
9 Dddext ocnoBatena. IpdekT OyTbUIOYHOTO |
TOPJIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTOop 3BOJIOLUHN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpo3Botouy. JlaboparopHas
pabota «M3ydueHue apoMopdo30B 1
MIMO0AJANTALMN Y PACTEHUM U JKMBOTHBIX)»

0.5

14

[Tpumeps! TpUCTIOCOOICHUH Y OpPTraHU3MOB:
Mopdosiorndeckue, GU3noJIoruIecKue,
OMOXMMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnast paborta «IIpucnocodnenus
OpPraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

Bunoo0Opa3oBaHue kak pe3yiabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOSBOJIIOLOWHU U SITHACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornueckue
METO/IbI U3yUEHUS IBOJIIOIUH

20

buoreorpaduueckue MeTo bl U3ydeHUs
IBOJTIOITIHI

21

9M6pI/IOJ'IOFI/I‘-ICCKI/Ie H CPABHUTCIIBHO-
Mop(bonornqecm/le MCTObI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTUUECKUE MCTO/bI
HU3YUCHUA 5BOJIFOINUU




23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH

24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB BOJIIOLIUU

)5 Haydnble runoTe3bl MpoOuCX0KACHUS KUZHU
Ha 3emie

26 Jlonay4yHbI€ MPECTaBICHUS O 3aPOKICHUN
KU3HH

7 OcHOBHBIE ATarbl HEOPraHUYECKON
9BOJIIOLIUN

28 ['unoTessl 3apoKaACHUS KUZHH
Uctopus 3emiin 1 MeTOABI €€ N3YUCHHUS.

29 JlabopaTtopHnas padota «M3ydeHue u 0.5
OTIMCAaHUE UCKOIIAEMBIX OCTATKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanbHbie 3Tamnsl OpraHuuecKoil HBOTIONNT

31 DBOJIONHS PYKAPUOT
OCHOBHBI€ ATaIbI 3BOJIIOIUU PACTUTEIHHOTO

0 mupa. [Ipaktuueckas pabora «3yueHue 0.5
0COOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX ’
OTJICTIOB»

13 OCHOBHBIE ATaIbI BOJIOIUU KUBOTHOTO
MHUpa
DBorous )KUBOTHBIX. [IpakTHyeckas

34 pabota «M3ydyeHue ocoOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KUBOTHBIX)

35 PazButue xu3Hu Ha 3emMiie Mo 3pam U
nepuoaam

36 MaccoBble BBIMUPAHUST — KOJIOTUYECKUE




KPHU3HCHI IPOLLIOrO

CoBpeMeHHbIN 3KOJOTUYECKUI KPU3UC, ET0

37
OCOOCHHOCTH
18 CoBpemMeHHasi CUCTEMa OPraHUuYECKOTO
MPOIILIOTO
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB
40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe
41 PasButne npeacraBiaeHui 0 MPOUCXOKACHUN
YeJIoBeKa
MecTo 4enoBeka B CUCTEME OPraHUIECKOTO
4 mupa. JlaboparopHas pabota «M3yuenue 0.5
0COOEHHOCTEHN CTPOCHHUSI CKEJIeTa YEIOBEKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»
43 JIBMOKylIMEe CHIIbI aHTPOIIOTEHE3a
m CooTHolieHre OHOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B aHTPOTIOr€HE3E
45 OCHOBHBIE CTaJIMU AHTPOIIOTeHE3a
46 [TanieoreneTnka 1 najgeoreHOMMUKA
47 DBOJIIONMS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue pachl. [IpakTudeckas pabota
48 «M3ydeHne 3KOJIOrMYeCKUX aJanTanui 0.5
YeII0BEKa»
49 MeX IMCIUTUTMHAPHBIE METOIbI
aQHTPOIOJIOTUU
50 3aporKIEHUE U Pa3BUTUE IKOJOTUU
51 Mertoap! 3xkosoruu. JlabopatopHas padora 0.5




<<I/I3yqu1/1e METOA0B 3KOJIOTHYCCKHUX

HCCIIE0BaHUN»

50 3HaYeHHUE DKOJIOTHUECKUX 3HAHUH IS |
YeJl0BeKa

53 Okonorndeckue HaKTopsl 1
AbuoTtnueckue (pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlabopartopnast | 0.5
paborta «BbisiBneHue nprucnocooieHnit '
OPTaHW3MOB K BIIHSIHUIO CBETa)»
Abunotnueckue dakropsl. Temneparypa Kak

55 aKoJoruueckuit pakrop. Jlabopartopnast 1 0.5
pabora «BbisiBneHue nprucnocooieHnit '
OPraHMU3MOB K BIUSHUIO TEMIIEPATYPhI»
AoGunoTtndeckue akTopsl. BiaxkHOCTH Kak

56 sKoJoruueckuit pakrop. Jlaboparoprast | 0.5
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GopMbI OpraHU3MOB 1

60 buotnueckue dpakTops 1
3HaueHne OMOTUYECKUX B3aUMOICUCTBHI

61 JUIsl CyIIECTBOBAHMS OPraHU3MOB B Cpeie 1
obuTtaHus

62 DKOJOTUYECKHE XapaKTePUCTUKH TOMYISAIUN 1
OcHoBHBIE TIOKA3aTENN MOMYJISIINN:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAs U 1

M0JIOBAs CTPYKTYypa




OcHOBHBIC TTOKA3aTeIN MOImyJIsAuun:

64 POXKAAEMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIlUU

65 DKOJIOTHYECKAsl CTPYKTYpa MOMYIISILIUU

66 JluHamuKa HOMyJsIUU U €€ peryasuus

67 Kpussie pocTa UuCIEHHOCTH MOMYJISAIIUH.
KpuBbie BEDKUBAHUS
Okonoruyeckast HAIa Buaa. JlaboparopHas

68 pabora «IIpucnocoOneHust ceMsiH pacTeHUN 0.5
K pacceeHUIO»

69 Bup xak cucrema nonyssiui

70 3aKOHOMEPHOCTH TOBEJICHUS U MUTPAITHIT
YKUBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKocCHUCTEMA KaK OTKPbITasi CUCTEMA

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHUHU B
IKOCHUCTEME

74 OCHOBHBIE TTOKa3aTEIN IKOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenus cooOIecTB — CyKIECCUH

77 [IpupoaHbIE 2KOCUCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEH U OKEaHOB

73 [IpupoaHBIE S5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCThIHb

79 AHTPOTIOT€HHBIE HKOCUCTEMBI

20 Ypboakocucremsl. [Ipaktudeckas padora 0.5

«I/I3yquI/Ie M OITMCAHUC yp603KOCI/ICTeMBI»




3aKOHOMEpPHOCTH (POPMUPOBAHHSI OCHOBHBIX

81 B3aUMO/ICHICTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUSA 3arpsI3HEHUN

2 pa3HBIX TUIIOB HA CyOOPTaHU3MEHHOM,
OpraHu3MEHHOM, TOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocgepa — obuennanerapHas 0601049Ka
3emiu

84 VYuenue B. U. Bepuaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUSI OHOChephl

26 KpyroBopoTs! BemiecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OMOcdepbl. OCHOBHBIE OMOMBI
CyIIN

88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX IPUYNHBI

90 BosneiictBue yenoseka Ha Ouochepy

01 AHTPONIOr€HHOE BO3JICHCTBHE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupo bt

03 OcHOBHBIE TPUHLIUIIBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUYECTBA U IPUPO,IBI
PanmonanbHO€ MPUPOIOIOIb30BAHUE U

94 COXpaHEeHHEe OMOJIOTHYECKOTO pa3HO0Opa3us
3emun

95 O606mmenue mo Teme «MUKPOIBOTIOIUS U €€

pe3yJIbTaThD»




O6006menue o Teme «MakpoIBOTIOIUS U €€

96 1
Pe3yabTATHDY

97 O606menne no Teme «IIpoucxoxaenne u |
pa3BUTHE )XKU3HU HA 3eMIIe)

08 O6o06menne no Teme «IIpoucxoxaenne |
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06061eHne 1o TeMe «IKOoJIOTHs — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6061menue o reMe «Opraiu3msl U cpeaa |
oOuTaHU»

101 O6o6meH1fe o TeMe «DKOJIOTHUS BUIOB U :
TIOTTYJISIITHI

102 O6061mmenue o teme «buocgepa — |
r1106aapHas 3KOCUCTEMaY

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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